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HISTORY OF CANADIAN SURGERY
DR. JOHN CLARENCE WEBSTER (1863-1950) 
Man of Two Careers
ROSS MITCHELL, M.D.,° Winnipeg, Man.
O n t h e  Northumberland Strait in New 
Brunswick lies the town of Shediac known 
for its excellent sandy beaches, its fishing 
and yachting and, at one time, its transat­
lantic airport. There on October 21, 1863, 
John Clarence Webster was born and there, 
after winning renown in Edinburgh, Mont­
real and Chicago as an obstetrician and 
gynecologist, he returned, built his home 
and made it the centre of his historical re­
searches until his death in 1950.
His father, a well-to-do shoe manufac­
turer, was born at sea en route from Scot­
land; his mother was of Yorkshire stock. 
Their son was educated at Westmoreland 
Cotinty Grammar School where he came 
under the influence of the headmaster, D. 
B. White, an Edinburgh graduate, who dis­
cerned in the lad signs of greatness and 
urged his father to have him complete his 
education at Edinburgh University. Medi­
cine had been chosen as his profession and 
at that time the Edinburgh school of medi­
cine ranked highest in the world. Clarence 
obtained an Arts degree at Mount Allison 
College in nearby Sackville in 1882 but had 
little liking for Greek or Latin. Early in the 
autumn he was to have sailed for Edin­
burgh but he fell ill with typhoid fever. 
The ship sailed without him and was lost 
with all on board.
Thus it was not until April 1883 that he 
reached Edinburgh and there began his 
love for the old grey city in which he found 
his spiritual home. He found the professors 
superb and he rose to the challenge of 
large classes of students drawn from all the 
world. The year 1884 saw the maximum 
number of medical students, 2400. That 
year also was notable for the celebration of 
the tercentenary of the University which 
extended over several days and attracted 
many distinguished visitors. The Univer­
sity conferred honorary degrees on Robert
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Fig. 1.—Edinburgh—the student.
Browning, James Russell Lowell, Rudolf 
Virchow, Sir William Thomson ( later Lord 
Kelvin), Lord Rayleigh, Ferdinand de Les- 
seps, Lord Lister and Louis Pasteur. The 
students staged a reception for the hon­
oured guests, “the greatest ovation being 
given to Pasteur and Lister when they ap­
peared together on the platform”. These 
men were an inspiration to young Webster, 
as he reflected that they had reached their 
pinnacle of greatness not by intellectual 
gifts alone but also by hard work.
In his student years he read widely on 
Scottish history and made himself familiar 
with every nook and corner of Edinburgh 
so that at times he acted as a guide to
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Fig. 2.—Berlin—research.
visitors. He cared little for social life but 
he won the whist championship and schol­
arships and prizes in each year of his 
course, fn the early summer of 1887 he de­
veloped Meniere’s disease and had to re­
turn to Shediac to rest. He improved slowly 
and was able to return to Edinburgh in the 
autumn. He graduated in 1888 with the 
degree of M.B., C.M. One of the scholar­
ships he won enabled him to spend a sum­
mer vacation working in the pathological 
laboratory of the University of Leipzig. 
After graduation he worked in the research 
laboratories of the Royal College of Physi­
cians of Edinburgh, where he met with 
every encouragement and assistance. In 
1890 he obtained the M.D. degree and was 
awarded the Gold Medal for his thesis,18' 111 
a very extensive piece of original work il­
lustrated with his own drawings, many of 
them in colour. The Royal College pub­
lished this in two large volumes at a cost of 
more than £.1000 and presented copies to 
institutions throughout the world. He in­
tended to continue with research work in 
pathology and bacteriology but fate inter­
vened and he accepted an offer as assistant 
to Dr. Freeland Barbour, Lecturer in Ob­
stetrics and Gynecology in the School of 
Medicine. Webster held this position for a 
year and a half, nine months of which were 
spent in the hospitals and pathological la­
boratories of Berlin.
First Assistant to Edinburgh Professor
In 1890, Professor Alexander Simpson, 
who had succeeded to the chair of Mid­
wifery and Diseases of Women on the 
death of his uncle, Sir James Y. Simpson, 
offered Webster the post of first assistant 
with teaching privileges. These obligations 
were very heavy but Webster also assisted 
Dr. Simpson in his practice and kept up 
his research work. In the spring of 1894 
he had a severe attack of influenza with 
bronchitis and laryngitis. This recurred in 
the two following winters and he was ad­
vised to leave Edinburgh and live in a dry 
climate. He gave up his work with much 
regret and returned to Canada in the sum­
mer of 1896.
While in Edinburgh he made many ac­
quaintances and friends, including the 
mother and the nurse, Cummy, of his hero 
Robert Louis Stevenson. These experiences 
he embodied in his “Edinburgh Memories” 
privately printed in 1944.2
Practice in Montreal
He returned to Shediac and while there 
was induced by Principal Peterson of Mc­
Gill to start practice in Montreal with the 
hope of becoming assistant gynecologist at 
the Royal Victoria Hospital. The position 
fell vacant in the spring of 1897 and he 
secured the appointment under Dr. William 
Gardner. He met with almost instant suc­
cess but an attack of sepsis caused him to 
lose four months’ work in 1898. A result 
was that he introduced the practice of 
wearing rubber gloves. In this he was a 
pioneer in Montreal and also later in the 
Presbyterian Hospital in Chicago.
The Chicago Period
In the spring of 1889 Webster received 
an invitation to become Professor of Ob­
stetrics and Gynecology in Rush Medical 
College in affiliation with the University 
of Chicago. This position carried with it
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the headship of the same departments in 
the Presbyterian Hospital and the Central 
Free Dispensary. John D. Rockefeller, Sr. 
had poured millions of dollars into the cre­
ation of the University of Chicago and 
Webster rose to the challenge of the new 
University.
Shortly before leaving Montreal he mar­
ried Alice Lusk, daughter of Dr. William 
Thompson Lusk, chief of obstetrics at 
Bellevue Hospital, New York, and half 
sister of Dr. Graham Lusk, the nutritionist. 
The young couple spent a week in Chicago 
before going to Europe where he pur­
chased equipment for his new department 
from a considerable sum given to him for 
that purpose.
Work in Chicago began in the autumn 
of 1889. From the first he was very busy 
with teaching, operating and administra­
tion. A departmental museum was neces­
sary and with the aid of his artistic wife 
he made many plaster casts and water­
colour drawings. He pursued original re­
search and published several textbooks and 
many scientific papers, one of which “The 
Human Placenta” was translated into Ger­
man, the second to be so honoured. Perusal 
of his first work. “Tubo-Peritoneal Ectopic 
Gestation”, published in 1892 with numer­
ous original drawings, shows it to be sur­
prisingly mature. This work led to the in­
clusion of his name by Fielding Garrison” 
in his “History of Medicine” among those 
who have contributed to our knowledge of 
this subject.
Dr. Fred O. Priest5 of Chicago gives a 
vivid sketch of Webster, the surgeon, in the 
operating-room of the Presbyterian Hos­
pital. Webster was a perfectionist who 
drove his assistants almost as hard as he 
drove himself, and in consequence more 
interns left his department than any other. 
From fear of respiratory infection, he had 
the habit of draping himself in a blanket 
between operations and this earned for him 
the title of “Chief Standing Bull”. One day 
the Chief’s caustic comments caused a red- 
haired Scottish resident to pick up a 
weighted speculum with obvious intent, 
only to be checked by Webster with, 
“Come, come, my boy, one damned fool in 
the O.R. is enough.” On another occasion a 
goaded anesthetist exclaimed: “Dr. Web­
ster, if you’ll attend to your end of the 
patient I’ll attend to mine.” It is only fair to 
add that when this young man went into 
private practice, Webster turned over many 
obstetrical patients to him. Once freed from 
the pressure of the operating-room, 
the Professor became his courteous self 
again.
With his colleague, Dr. Baldy, he de­
vised the operation, known by their joint 
names, for correcting uterine retroversion. 
Among his residents were N. Sproat Hean­
ey, Carl H. Davis and Edgar Allen, whose 
names are known to all gynecologists and 
who continued to be on affectionate terms 
with him.
The stress of professional work left little 
time for social life. He and his wife were 
attracted by the beauty of Oriental art and 
through the years they acquired a notable 
collection of Japanese prints and paintings, 
a small part of which is now in the Pro­
vincial Museum at Saint John. A larger part 
is in the Royal Ontario Museum in Tor­
onto. Most of this collection however was 
later sold. Mrs. Webster’s New York rela­
tives and friends were very generous in 
supporting her efforts to build up the col­
lections of applied art in the New Bruns­
wick Museum. Dr. N. Sproat Heaney7 in 
his obituary of Dr. Webster writes that he 
was an authority on Japanese prints and 
that when he left Chicago his collection 
was excelled only by the one in the Metro­
politan Museum.
In 1916 while at Shediac preparing to 
return to Chicago he was seized with a 
violent gallbladder infection. He was ad­
mitted to the Royal Victoria Hospital in 
Montreal and was operated upon there. It 
was a close call but after convalescence at 
Shediac and the Bahamas he was able to 
resume work early in 1917. In that year the 
United States entered World War I and 
Webster wrote to his old friend, the Direc­
tor of Medical Services, to offer his serv­
ices. The Director thanked him and prom­
ised that when the time came to deliver 
Belgium and confine Germany he would 
gladly send for him! During the war years 
many of the young men enlisted and the 
scarcity of staff entailed extra strain. In the 
autumn of 1919 he wished to resign but 
was urged to take a long holiday and to
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postpone his decision. He and his wife 
spent three months in Bermuda but at the 
end of that time he did not feel equal to 
the task of reorganizing the medical school 
and in the summer of 1920 he finally noti­
fied the authorities that he must retire from 
his position as head of the department.
His Second Career
The break with his medical life was com­
plete. He came back to Shediac, built a 
home there and resumed Canadian citizen­
ship. He had taken to heart the statement 
of another Maritimer, Joseph Howe: “A 
wise nation preserves its records, gathers 
its muniments, decorates the tombs of its 
illustrious dead, repairs its great public 
structures and fosters national pride and 
Jove of country by perpetual references to 
the sacrifices and glories of the past.” He 
planned a course of study which led him 
to delve into the history of his country and 
to collect Canadiana. In this design he had 
a true helpmeet in his wife. As one mathe­
matically minded friend said “When they 
united forces the resultant force was not 
Webster plus Webster but Webster 
squared.”
In addition to love of art, Airs. Webster 
had an excellent knowledge of French and 
greatly aided her husband by translating 
the archaic French of sixteenth-century 
documents. For 10 winters the Websters 
crossed the Atlantic searching museums 
and records for information especially of 
the early Acadian and French forts such as 
Beausejour and Louisburg. One of his early 
enthusiasms was for Major-General James 
Wolfe. He was present at the banquet in 
London on January 3, 1927, to celebrate 
the bicentenary of Wolfe’s birth and 
later he wrote several articles such as 
“Wolfe and the Artists”, which is a classic. 
He induced the Historical Sites and Monu­
ments Board of Canada, of which he had 
become a member in 1923, to erect a monu­
ment at Halifax in honour of the captain, 
officers and men of H.M.S. Shannon which 
captured the American frigate, Chesapeake, 
off Boston harbour on July 1, 1813, and he 
arranged the ceremony of dedication of the 
memorial on October 15, 1927.
Interest in Aviation
After the first World War there was keen 
interest in aviation and many flying clubs 
were started. The eldest son, John Web­
ster, was a skilled and enthusiastic airman 
who in July 1931 went to England to com­
pete for the King’s Cup for amateurs. In 
spite of the rain and fog he did very well 
although he did not win. On August 10, 
1931, Webster received word that John had 
crashed while flying near Montreal. Two 
hours later another telephone message 
came that he had died after leaving the 
operating-room. He left a young wife. To 
perpetuate his memory the Websters pre­
sented the Webster Memorial Trophy to 
the Department of National Defence. This 
trophy was designed by his friend Tait Mc­
Kenzie and was to be held annually by the 
amateur airman who had made the greatest 
contribution to Canadian flying.
In July 1933, Dr. Webster was in charge 
of the arrangements for the reception at 
Shediac of the Italian Air Armada under 
General Balbo. On July 13, the 24 huge fly­
ing boats en route from Italy to Chicago 
touched down at their anchorages. General 
Balbo and his two colonels were enter­
tained at dinner in the Webster home. Next 
morning the armada took off for Montreal 
and returned on July 25 after visiting Chi­
cago and New York. It left Shediac next 
morning. General Balho presented a silver 
medal to his host.
The Railway Commission
In November 1931, Dr. Webster was ap­
pointed a member of the Royal Commis­
sion of six members, headed by Mr. Justice 
Lyman Duff of the Supreme Court, to in­
vestigate railway conditions in Canada. The 
Commission heard testimony, travelled 
across Canada and after long discussion 
was able to complete a report to the Gov­
ernment on August 27, 1932, which re­
jected the proposal for unification of the 
Canadian Pacific and Canadian National 
Railways.
The New Brunswick Museum
In the winter of 1929 Dr. Webster was 
one of a group who interested themselves 
in the erection of a historical museum in
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New Brunswick. The legislative assembly 
incorporated “The Provincial Museum” 
and made a grant of $150,000 towards the 
erection of a building. The City of Saint 
John gave $100,000 and a site was chosen 
on Douglas Avenue in that city. The Fed­
eral Government gave assistance from a Na­
tional Fund set up to provide work for the 
unemployed during the depression. On 
June 27, 1931, Dr. Webster was one of the 
speakers at the laying of the foundation 
stone. Later he transferred to the com­
pleted museum his collection of 7000 items 
of Canadiana valued at over $1,000,000. 
Among the items was Barry’s painting of 
The Death of Wolfe and a portrait by 
Copley of Sir Brook Watson, the first 
Agent-General of New Brunswick. Mrs. 
Webster’s Department of Arts and Crafts 
is also stored in the Museum. Dr. Webster 
established a Department of Canadian His­
tory as a separate unit, and a Foundation 
to provide curators for the two depart­
ments.
Fort Beausejour
Probably the museum dearest to his heart 
was that at Fort Beausejour in the National 
Park of that name. It stands as a memorial 
of “old, far-off unhappy things and battles 
long ago”, when Acadians, English and 
Americans fought for control of the stra­
tegic area of Chignecto lying between the 
Bay of Fundy and Northumberland Strait. 
Largely because of Webster’s writings con­
cerning the forts of Chignecto, a handsome 
stone museum was built at Fort Beausejour 
in 1935 and he was appointed honorary cur­
ator. A wing was added in 1939 and in 
1948 a third wing, which is named the John 
Clarence Webster wing.
Historical Writings
The literary and historical publications 
of his second career number 50. Of these, 
five deal with Wolfe. In 1928 he wrote “A 
Historical Guide to New Brunswick” which 
went to seven editions.11 Perhaps the most 
important of his works is No. 35, Diere- 
ville’s “Relations du voyage du Port Royal 
de l’Acadie ou de la nouvelle France” trans­
lated by Alice Webster with introduction 
and notes by Dr. J. C. Webster and pub-
Fig. 3.—Shediac—the scholar. (Sketch by Kath­
leen Shackleton, 1944.)
lished by the Champlain Society of Canada 
in 1933. The majority of these writings deal 
with the Acadian settlements, for he had 
much sympathy with these people in their 
odyssey.
Appointments and Honours
In 1923 he became a member of the His­
toric Sites and Monuments Board of Can­
ada and in 1943 he was elected Chairman, 
a position which he held till his death. He 
was Vice-Chairman of the Board of Gover­
nors of Dalhousie University, and first 
President, later Honorary President, of the 
Shediac Board of Trade. In 1930 the 
French Government made him Officier de 
llnstruction Publique; in 1934 the King 
of Italy made him Commander of the Order 
of St. Maurice and St. Lazarus, and on 
January 1, 1935, H.M. King George V con­
ferred on him the rank of Commander of 
the Order of St. Michael and St. George. 
The Royal Society of Canada awarded him
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the Tyrrell Gold Medal in 1934 for histori­
cal research. From the University of Cin­
cinnati he received the D.Sc. degree in 
1920, and from Mount Allison, Dalhousie, 
Edinburgh and New Brunswick Universi­
ties the LL.D. degree in 1923, 1926, 1938 
and 1941 respectively.
The W ebster Family
Mrs. Webster took a keen interest in 
Canadian and especially in Maritime his­
tory. Mr. John Stevenson spoke of the 
library she prepared for school teachers at 
Moncton and the art magazines she 
donated to the schools of Westmoreland 
County. Mr. L. S. Loomer, managing editor 
of the Atlantic Advocate, wrote: “she was 
a charming, gracious and intellectually vital 
person. People liked her very much”. Refer­
ence has been made to the eldest son John 
who met death in the crash of his plane. 
The daughter, Janet, was very musical and 
went to France for special training. While 
there she married an artist, M. Camille Roy, 
and they had three children. In the second 
World War he was made prisoner and 
because of some remarks about Petain in a 
letter, she was put into a concentration 
camp and transferred from one camp to 
another before dying of malnutrition before 
the end of the war. Fellow prisoners said 
she had been wonderful in keeping up their 
morale through her musical abilities. Under 
date of April 6, 1952, the late Dr. W. W. 
Francis wrote to Mrs. Webster of Janet’s 
“brave and moving last letters” written to 
her parents. The original letters are in the 
possession of her brother, Dr. W. L. Web­
ster. In sending duplicates for deposit with 
the McGill University, Mrs. Webster wrote 
that they are of general interest because 
“they present a vivid picture of rural life 
in France during the German occupation. 
Though claimed by the French as one who 
died ‘pour la Patrie’ she was, after all, a 
Canadian whose character matured as a 
student at the Edgar and Cramp School in 
Montreal”.
The second son, Dr. William L. Webster, 
is a distinguished physicist who spent nine 
years, from 1923 to 1932, at Cavendish 
Laboratory, Cambridge, under Lord Ruth­
erford. During the war he served with the
Ministry of Supply on war scientific 
research. In 1943 he came to Washington 
with the British nuclear team as adminis­
trator but not as a nuclear scientist. He now 
lives at Shediac.
The Close
So, “loved at home, revered abroad”, 
Clarence Webster spent his last years in 
his hospitable home. When he was asked 
which of his two careers he found more 
rewarding, he always answered: “Neither. 
I have found as keen satisfaction in in­
structing students, in carrying on medical 
research, in the triumphs of the operating 
room, as in studying ancient documents, 
marking historic sites or developing histor­
ic museums.” Some thought he was auto­
cratic but he was a perfectionist and drove 
himself hardest of all. Dr. D. C. Harvey,’• 
who as Provincial Archivist of Nova Scotia 
had long and intimate knowledge of him, 
said in his fine eulogy before the Royal 
Society: “throughout it all he remained the 
same modest unassuming scholar that he 
had ever been, ever eager to encourage 
colleague or student and rejoicing in the 
friendship of all whom he met”. Mr. A. Kirk 
Cameron wrote: “re Dr. Clarence Webster 
‘of blessed memory’. For many years when 
motoring to Nova Scotia I always called at 
Shediac and spent an evening with him. 
He had a wonderful library and like myself 
was an omnivorous reader. So you can 
imagine how we spent the time when I 
visited him.” Dr. Fred C. Bell of Winnipeg 
and Vancouver wrote of meeting Dr. Web­
ster one Sunday morning in a hotel at 
Sydney, N.S. “We chatted about the his­
torical Northwest. Dr. Webster then very 
agreeably told me a good deal about the 
fortress of Louisburg and what I ought to 
see as the result of the excavation. I did 
arrange to make the visit which of course 
was much enhanced by his kindness.”
Though of slight build and subject to 
attacks of bronchitis, he had amazing resil­
iency and as he himself said his interest in 
historical pursuits carried him through the 
perils of old age and saved him from the 
horrors of doddering senility. He had “that 
which should accompany old age as honour, 
love, obedience, troops of friends”. On
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M arch 16, 1950, he had taken his regular 
morning walk and felt his usual self. He 
sat down for a rest and suddenly expired. 
So passed a man equally eminent in two 
honourable careers.
My gratitude goes out to those who have re­
sponded so willingly and have aided in this work: 
Professor I. Maclaren Thompson, University of 
Manitoba, suggested the theme and loaned the 
two first publications of Dr. Webster; Dr. William 
L. Webster of Shediac sent photographs of his 
father; Mr. L. S. Loomer of Fredericton sent a 
copy of the Atlantic Advocate; Mr. George Mc- 
Beath of Saint John, curator of the Webster col­
lection, sent copies of three lectures; Dr. D. Sclater 
Lewis and Mr. A. Kirk Cameron of Westmount, 
Mr. John Stevenson of Ottawa, Dr. Fred C. Bell 
of West Vancouver and Mr. H. G. H. Smith, Q.C., 
of Winnipeg, contributed reminiscences; Mile. Ce- 
cile Desbarats kindly sent a box of letters written 
to Dr. Webster which are now in the Osier 
Library at McGill of which she is librarian. The 
librarians of the Manitoba Provincial Library and 
of the Manitoba Medical Library have been most 
helpful, also my wife who read the manuscript 
and Mrs. Margaret Whitenect who typed it.
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ROUTINE BILATERAL EXPLORATION FOR INGUINAL HERNIA 
IN CHILDREN—YES OR NO?
SAMUEL KLING, B.A., M.D., F.R.C.S.[C], F.A.C.S.,* R. DeMARCO, M.D.f and 
A. MARTINEZ-CARO, M .D.,t Edmonton, Alta.
T h e  repair  of an inguinal hernia is one 
of the commonest surgical procedures per­
formed in the pediatric age group. Despite 
this, there are still several controversial 
points pertaining to this operation; prob­
ably the most contentious of these con­
cerns the management of the infant or 
young child who presents with a unilat­eral hernia. In 1955, Rothenberg and Bar­
nett12 recommended bilateral exploration 
as the treatment of choice in all infants and 
children undergoing operation for inguinal 
hernia. Since that time numerous articles 
have appeared on this subject, only a few 
of which are included in the list of refer­ences.
To shed further light on this significant and practical question, a study was under­
taken of the experience at the Royal Alex­andra Hospital (R.A.H.), Edmonton.
M aterial
Ten years was chosen arbitrarily as the maximum age for patients admitted to this 
study. Accordingly, all patients 0-10 years 
of age who had undergone hernial repair 
at the R.A.H. during the years 1950-1958 
were included, a total of 623 cases. Inguinal 
herniorrhaphy is an operation performed 
upon the very young; the majority were 
under two years of age at the time of initial 
operation (Fig. 1).
A significant factor in the reporting of 
any series of this nature is the number of 
patients who have bilateral hernias when first seen. In this series this group repre­
sented 9.6% of the total. It is significant that only 9.1% of the boys presented with 
bilateral hernias, whereas 15.1% of the girls had bilateral defects. Excluding the 
60 patients with bilateral hernia, a total of
“Assistant Clinical Professor of Surgery, University of Alberta, Edmonton.fSenior Assistant Residents in Surgery, Royal Alexandra Hospital, Edmonton.
AGE GROUP
Fig. 1.—Incidence of inguinal hernia in children 
at the Royal Alexandra Hospital, Edmonton, 1950- 1958.
563 remained who presented with a uni­
lateral hernia, 377 (67% ) on the right side 
and 186 (33%) on the left side.
Routine Bilateral Exploration
Considerable attention has been focused 
on the incidence of apparent pathology 
when routine bilateral exploration is car­
ried out in those patients who present 
clinically with a unilateral hernia. Routine 
bilateral exploration was not popular in 
this hospital and only 33 patients were so treated, 32 boys and 1 girl. In keeping with 
accepted practice, routine exploration of 
the opposite side was carried out more frequently when the presenting hernia was 
on the left side (22 cases) than when it 
was on the right side (11 cases). Of 33 patients undergoing routine bilateral ex­
ploration, pathology was reported in 22 (66.6%). Of 22 patients presenting with a left inguinal hernia, 14 (64% ) had pathol­
ogy on the opposite side. Of 11 presenting as a right inguinal hernia, 8 (73%) had 
pathology on the opposite side. Our find­ings in this regard are compared with other
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TABLE I.— I n ciden ce  of A sym pto m atic  C o n t r a l a t e r a l  H e r n ia  D isclosed  b y  R o u t in e  B il a t e r a l













Rothenberg and Barnett12..................... .................  0-12 50 37 74
Mueller and Rader10........................... .................  0-6 75 45 60
Clausen, Jake and Binkley1......... .................  0-2 plus 164 79 48
Gilbert and Clatworthy4................ .................  0-4 plus 164 99 60
Lewis7..................................... .................  0-12 82 47 57
McLaughlin and Coe8................................. .................  0-6 108 60 55
Kiesewetter and Parenzan6.......... .................  0-2 100 60 60
Santulli and Shaw13..................................... .................  0-13 175 98 56
Royal Alexandra Hospital........... .................  0-10 33 22 66.6
T ota l...................................................................... 951 547 60.7
reported series in Table I. From the litera­
ture one can anticipate finding pathology 
in 60% of cases where routine bilateral ex­
ploration is performed. It would appear to 
make very little difference whether the 
presenting hernia is right or left.
Follow-Up Study on Unilateral Repair
Procedures
The foregoing data are of considerable 
significance, but the fundamental question 
is, “How many of these children, who pre­
sent with a unilateral hernia and in whom 
only the presenting hernia is repaired, will 
subsequently develop hernia on the oppo­
site side?” There are comparatively few 
series in which a large group of patients 
have been followed-up for a period suffici­
ently long to provide an answer. In the 
R.A.H. study the emphasis was on this type 
of follow-up. Of the 623 patients in the 
overall study, the hernias were bilateral on 
clinical examination in 60 and 33 patients 
had a routine bilateral exploration. A group 
of 530 patients remained who could be 
followed-up to determine what eventually 
happened on the opposite side. This follow­
up shows that 54 of the 530 patients 
(10.1%) did develop a contralateral hernia 
within the period of the study. Twenty-four 
patients subsequently developed a contra­
lateral hernia on the right side and 30 sub­
sequently developed a hernia on the left 
side. At first sight this would appear to be 
the opposite to what most of us have been 
led to believe; namely, that if a hernia 
presents on the left side, a second hernia 
is more apt to develop on the opposite side 
than vice versa. However, as pointed out
by our statistician, the 24 patients in whom 
a hernia subsequently developed on the 
right side were drawn from a group of 164 
cases, an incidence of 14.6%. Those who 
subsequently developed a hernia on the 
left side were from a group of 366, an inci­
dence of 8.2%. This indicates that a 
patient who presents with a left in­
guinal hernia runs almost twice the risk 
of developing a contralateral hernia as the 
patient who presents originally with a right 
inguinal hernia. The statistics would fur­
ther indicate that girls have a greater ten­
dency to develop a contralateral hernia 
than do boys, 13.6% of the girls subse­
quently develop a contralateral hernia as 
compared with 9.8% of the boys.
In Table II, a comparative summary is 
made of studies similar to ours in the litera­
ture. The overall average indicates that 
contralateral hernia develops in 14.8% of 
such patients. It is perhaps of some signifi­
cance that in the two largest studies, Fisch­
er and Mumenthaler3 from Switzerland 
(548 cases) and the R.A.H. study (530 
cases), the incidences are very similar, 11% 
and 10.1% respectively.
It must be appreciated that the inci­
dence of contralateral hernia referred to in 
this series is a minimum figure. If the 
follow-up period is prolonged, it is reason­
able to assume that more patients will de­
velop a contralateral hernia. In an attempt 
to estimate what would happen if the fol­
low-up was continued, a study was made 
of the time-interval between the original 
operation and the development of contra­
lateral hernia in the 54 patients of our 
study. The result is summarized in Table
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TABLE II.— I n c id e n c e  of Su b se q u e n t  D e v e l o p m e n t  o f  C o n t r a l a t e r a l  H e r n ia  F o l l o w in g  I n it ia l









Fischer and Mumenthaler3...................................... 5-37 548 60 11.0
Clausen, Jake and Binkley1..................................... 10-28 97 16 16.0
Pickett11................................................................... DA 85 7 8.2
Kiesewetter and Parenzanc...................................... 9 474 144 30.4
Davis2......................................................................... 7 358 35 9.8
Santulli and Shaw13.................................................. 5-14 331 43 13.0
Royal Alexandra Hospital..................................... 4-12 530 54 10.1
Total......................................................................... 2423 359 14.8
III and shows that 87 % of patients who 
developed a contralateral hernia did so 
within four years. On this basis it is esti­
mated that if the study was continued in­
definitely, the incidence of contralateral 
hernia in these patients might increase from 
10.1% to 11.4%.
T A B L E  I I I .— T im e  I n te r v a l  B e t w e e n  O r ig in a l  
H e r n ia  an d  A p p e a r a n c e  o f  H e r n ia  on  O ppo site  
S ide
1 month................................................................  4
6 months............................................................  11
1 year....................................................................  14
1- 2 years............................................................ 8
2- 4 years............................................................ 10
Over 4 years......................................................... 7
54
D iscussion
This study and the others referred to in­
dicate quite conclusively that every in­
guinal site reported as pathological after 
routine bilateral exploration does not repre­
sent a real or even a potential hernia. If it 
did, the ultimate figure for the develop­
ment of contralateral hernia would be in 
the neighbourhood of 60% rather than 
10.1% or 11.4% which our study indicates. 
The question that needs to be answered is, 
“Do the advantages of routine bilateral ex­
ploration justify the performance of a num­
ber of unnecessary operations and the 
added risk which they entail?” The obvious 
advantage of routine exploration is that 
approximately 11.4% of these children will 
be spared a second operation. The disad­
vantages are more difficult to predict. 
Sparkman,14 from a very thorough review 
of the literature, states that “no death has 
been reported as a consequence of contra­
lateral inguinal exploration in a child” .
All reports to date indicate that the 
routine employment of this procedure has 
not increased the incidence of wound in­
fection or the duration of hospitalization.
Anesthesia
The role and the opinion of the anesthet­
ist in this problem is very important. From 
interviews with numerous anesthesiologists 
we are impressed by the unanimity of opin­
ion among them that since the most danger­
ous periods during anesthesia are the in­
duction and recovery phases, it would be 
safer to prolong an established anesthetic 
another 20 or even 30 minutes in all ordin­
ary cases rather than to administer a sec­
ond anesthetic to the small percentage who 
will subsequently develop a contralateral 
hernia.
Damage to Testicle or Vas
One serious contraindication to routine 
bilateral exploration would be the risk of 
damage to the testicle or vas deferens. 
However, it is very difficult to assess the 
incidence of these complications. Reports 
in the literature as to the incidence of 
testicular atrophy after inguinal hernior- 
raphy vary from 1% to 13%. It seems rea­
sonable that the possibility of producing 
testicular damage is greater when the nor­
mal side is explored, because the surgeon 
would tend to carry out an extensive dissec­
tion in this area before concluding that no 
sac is present, whereas when a hernial sac 
is present, the experienced operator finds 
little difficulty in identifying and freeing it. 
Unfortunately, the problem of testicular 
atrophy following a herniorrhaphy is one 
which does not lend itself well to question-
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naire study. The patients must be exam­
ined by an experienced observer before any 
worthwhile conclusions can be drawn. The 
senior author, with a personal series of 230 
patients (284 hernias), has undertaken to 
re-examine these patients to assess the 
frequency of testicular damage after opera­
tion. The review was only two-thirds com­
pleted at this writing, but in the 170 
patients examined to date, evidence sugges­
tive of testicular atrophy was detected in 
only one, an incidence of 0.6%. In this 
patient, the involved testicle appeared to 
be within normal limits as to size and sen­
sation, but was slightly smaller and higher 
in the scrotum than on the side that was 
not explored. Based on personal experience, 
it would appear that the danger of pro­
ducing testicular atrophy is not great. 
However, because the danger of damaging 
the testicle or the vas remains a distinct 
possibility, routine bilateral exploration is 
not advocated: (1 ) when operating upon 
a patient with a strangulated inguinal her­
nia; (2) in the presence of an associated 
undescended testicle; (3) if unexpected 
difficulty has been encountered in doing 
the first side, and (4 ) as a routine in chil­
dren under the age of three months, be­
cause of the “chubby” groin and delicate 
structures encountered in early infancy.
Su m m a r y
This study indicates that 10.1% of all 
children between the age of 0-10 years who 
undergo operation for a unilateral inguinal 
hernia will ultimately develop a hernia on 
the opposite side. It is estimated that on 
lifetime follow-up, this hgure becomes 
11.4%. The authors believe that all chil­
dren between the ages of three months and 
10 years should have routine bilateral ex­
ploration if they present with a unilateral 
hernia. Because of the increased difficulty 
associated with “chubby” groin and the 
smallness of the structures in the infant 
of three months of age, the exclusion of 
this group is recommended for the time 
being. The indication for the operation in 
girls and in all patients whose initial hernia 
presents on the left side is particularly 
strong. It is further recommended that this 
policy of routine bilateral exploration
should only be adopted  under optimum  
conditions; th e child should b e  in otherw ise 
good health, the operation should not b e  
of the emergency nature as for incarcera­
tion, and both  the anesthetist and the sur­
geon must b e  experienced and technically  
com petent in this field  of surgery.
The authors wish to acknowledge their grati­
tude to the administration, to the staff of the 
Record Office and to all members of the surgical 
staff of the Royal Alexandra Hospital for their 
whole-hearted co-operation and encouragement 
throughout this study.
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Resume
La cure des henries inguinales chez l’enfant est 
une operation frequente, mais il existe a ce sujet 
une foule d’opinions divergentes quant ii la con- 
duite a tenir en presence d’une hemie d un seul 
cote. II ete recommande de verifier systema- 
tiquement le cfite apparerament sain, de fagon a de- 
couvrir une hernie cachee et a la traiter du meme 
coup. Pour tenter de repondre a cette question, 
les auteurs etudient ici les cas de 623 enfants 
soignes au “Royal Alexandra Hospital” d’Edmon- 
ton. Ces cas furent choisis entre les ages de 0 ii 
10 ans; 60 d’entre eux etaient porteurs d’une 
hernie bilaterale et sur les 563 restants il y avait 
67% de henries droites et 33% de hemies gauches. 
Tous les enfants furent soumis a une cure chirurgi- 
cale, 33 d’entre eux a une exploration systematique 
du c6te sain. Les 530 operes d’un seul cote furent
alors reexamines ulterieurement en vue de deter­
miner le pourcentage de hemies apparaissant du 
cote normal; ce pourcentage s’avera etre de 10.1%, 
et d’apres les comparaisons faites entre chaque 
cote, il ressort que l'enfant atteint de hemie 
inguinale gauche court deux fois plus de risque 
d’etre ulterieurement atteint de hemie droite que 
l’enfant originairement hernieux a droite. De plus, 
les filles ont une plus forte tendance a developper 
des hemies contralaterales. Les auteurs concluent 
que tous les enfants traites pour hemie inguinale 
unilaterale entre les ages de trois mois et 10 ans 
devraient etre soumis a une verification du cote 
oppose; cette pratique devra etre reservee aux 
cas habituels; elle est contre-indiquee en cas 
d’etranglement hemiaire, de non-descente du testi- 
cule, en dessous de l’age de trois mois et en cas 
de difficultes operatoires particulieres rencontrees 
d’un cote.
INTRALOBAR PULMONARY SEQUESTRATION0
J. J. QUINLAN, M.D., V. D. SCHAFFNER, M.D. and J. E. HILTZ, M .D.,t
Kentville, N.S.
F ollowing the report by Pryce1 in 1946 
of seven cases, the occurrence of a cystic 
or bronchiectatic portion of lung supplied 
by an anomalous systemic pulmonary artery 
became recognized as a most important 
clinical entity. Since then, intralobar pul­
monary sequestration, as Pryce designated 
it, has been described in the literature with 
increasing frequency but it is still relatively 
uncommon. It is important because correct 
assessment of the abnormality may not be 
made before operation; these patients are 
usually referred to a thoracic surgeon for 
resection of a cystic or bronchiectatic por­
tion of the lung. If the existence of the 
abnormal artery is not suspected and if it 
is transected accidentally, alarming and 
sometimes uncontrollable hemorrhage may 
occur. This is so because in some cases 
these arteries originate from the abdominal 
aorta and ascend through the diaphragm 
to supply the sequestrated lung.
Two instances of intralobar pulmonary 
sequestration have been encountered in the 
surgical department of the Nova Scotia 
Sanatorium, Kentville. Fortunately, knowl-
0 Paper presented before the Nova Scotia Thoracic 
Society, Kentville, N.S., October 26, 1962. 
fFrom  the Nova Scotia Sanatorium, Kentville, N.S.
edge of the descriptions of this condition 
in the literature on this subject made it 
possible to anticipate the presence of se­
questration when existence of lower lobe 
cystic or bronchiectatic disease was recog­
nized. In both cases, the systemic artery 
which arose from the aorta was sought and 
found without difficulty. Following the 
identification, ligation and division of the 
artery, resection of the diseased portion of 
lung was accomplished without difficulty. 
This paper will discuss briefly this unusual 
and interesting condition and report in 
some detail the clinical findings in two such 
patients.
Consideration of the etiology of intra­
lobar pulmonary sequestration has given 
rise to considerable controversy in recent 
years. In 1946, Pryce suggested that the 
condition arose as a result of ischemic ne­
crosis of a developing portion of lung 
owing to pressure exerted by the anomalous 
systemic artery. Later, Smith2 proposed 
that a developmental defect of a portion 
of the pulmonary artery was responsible, 
while Fry, Arnold and Miller3 put forth 
the theory that the condition is due to se­
questration of the primitive foregut near 
the caudal end of the laryngotracheal
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groove. Other investigators7'9 believe that 
the condition is congenital, but disagree 
with the above-mentioned simple mechani­
cal explanations and present evidence 
which purports to show that the anomalous 
artery or arteries play no part in seques­
trating the affected portion of lung during 
development. In particular, Boyden4 has 
presented important evidence bearing on 
the etiology of this condition, and his ex­
cellent embryological study is recom­
mended. At the other extreme, Gebauer 
and Mason5 completely discount a congen­
ital origin and consider that intrapulmonary 
sequestration results from pathological pro­
cesses rather than from the effect of a 
congenital anomalous pulmonary artery. 
The title of one of their papers on the sub­
ject is “Intralobar Pulmonary Sequestration 
Associated with Anomalous Pulmonary 
Vessels: A Nonentity”, and in it they pre­
sent convincing evidence that the lesion is 
an acquired one. However, the great ma­
jority of workers in this field believe that 
this condition is congenital in origin.
Pathologically, the lesion consists of an 
area of cystic or bronchiectatic disease, 
located almost always in the lower lobes. 
The majority of the lesions reported have 
been in the left lung. In six of the pub­
lished cases, however, the sequestration 
has involved the upper lobes. Two of these 
were reported by Mannix and Haight, one 
by Abul-Wafa, and three by Witten, 
Clagett and Woolner.® The cyst may be 
thin-walled and lined with cuboidal epi­
thelium, or may be a typical bronchogenic 
cyst lined with pseudostratified columnar 
epithelium. The artery from the systemic 
circulation usually arises from the lower 
thoracic aorta but not infrequently origin­
ates from the abdominal portion, or even 
from one of the aortic branches. A third 
developmental defect that may be associ­
ated with these lesions is a diaphragmatic 
hernia, or at least a defect of the dia­
phragm. The pulmonary sequestrum may 
have a bronchial communication with the 
adjacent normal bronchial tree. Generally, 
the venous drainage is into the pulmonary 
vein but not infrequently is also connected 
with a systemic vein.
Patients with this lesion usually have a
history of recurring bronchopulmonary in­
fection. However, it is not unusual for some 
of them to be completely asymptomatic; 
in these patients the disease is discovered 
on a routine roentgenogram. The radio- 
graphic appearances are not characteristic 
and may include patchy pneumonitis, cysts, 
a solitary pulmonary nodule or evidence 
suggestive of bronchiectatic change. Bron­
choscopy and bronchography may con­
tribute towards the diagnosis. Treatment 
consists of surgical extirpation of the in­
volved portion of lung. As mentioned pre­
viously, intralobar pulmonary sequestration 
should always be suspected in localized 
cystic or bronchiectatic disease involving 
the lower lobe, particularly in the left lung; 
therefore, as soon as the chest is opened a 
careful search should be made for a sys­
temic pulmonary artery. Particular atten­
tion must be paid to the pulmonary liga­
ment because this structure frequently con­
tains such a vessel and the haphazard 
transection of this ligament may result in 
disaster from hemorrhage. A lobectomy will 
usually be necessary, although in some 
cases a segmental resection may suffice. In 
almost all cases the results of excisiona1 
surgery are excellent and bring complete 
relief of the patient’s symptoms.
Two cases of intralobar sequestration 
treated by pulmonary resection at the Nova 
Scotia Sanatorium are now reported.
C ase 1.— A 24-year-old woman consulted 
her physician early in October 1956 because 
of a cough and blood-streaked sputum which 
had been present for several weeks. Radiologi­
cal examination of the chest carried out at a 
local hospital had suggested extensive cystic 
change involving the superior segment of the 
left lower lobe. This change was associated 
with a degree of patchy infiltration in 
the adjacent pulmonary parenchyma. Pul­
monary tuberculosis was suspected and the 
patient was referred to the Nova Scotia Sana­
torium on November 28, 1956. She reported 
that she had been perfectly well until some 
two months before admission, when she noted 
unusual tiredness and the development of a 
cough productive of a small amount of mu­
coid sputum. On two or three occasions she 
noted specks of blood in the expectorated ma­
terial. As her mother had been treated for 
pulmonary tuberculosis 14 years previously, 
the patient believed that she had the same
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disease. She consulted her physician, who pre­
scribed antibiotic treatment and arranged for 
the above-noted roentgenogram of the chest.
On physical examination, this well-built, well- 
nourished young woman did not appear to be 
acutely ill. There were no abnormal physical 
findings, apart from those in the chest. Auscul­
tation of the lungs revealed post-tussic coarse 
rales over the left side of the chest in the 
middle zone posteriorly. During the first few 
days in hospital, her oral temperature reached 
the level of 99.2° F. on two occasions but 
otherwise was normal. The pulse was 80 and 
the respirations 20 per minute. The blood pres­
sure was 105 mm. Hg systolic, and 70 diastolic. 
Examination of the urine was negative. The 
hemoglobin was 14.4 g. and the leukocyte 
count was 7800 per c.mm. The Schilling differ­
ential count was unremarkable and the sedi­
mentation rate was 32 mm. (Westergren) in one 
hour. Numerous specimens of sputum were 
negative for acid-fast bacilli on concentration 
and culture. The tuberculin test was positive, 
and the histoplasmin skin test was negative.
Radiological examination of the chest in the 
posteroanterior projection revealed a normal 
right lung; whereas on the left side, a chronic 
infiltration containing rarefied areas was situ­
ated close to the hilus and apparently within 
the superior segment of the lower lobe. This 
finding was accompanied by considerable ex­
udative change in the parenchyma surround­
ing the cyst-like areas. A radiograph taken in 
the lateral projection showed parenchymal 
cavitation situated in the superior segment 
just behind the hilus, and scattered disease in 
the remainder of the segment.
Because of these findings, the patient was 
considered to be suffering from pulmonary 
tuberculosis. Treatment consisting of modified 
bed rest and the administration of antimicrob­
ial therapy (streptomycin 1 g. twice weekly 
combined with para-amino-salicylic acid 12 g. 
daily) was begun. A repeat chest roentgeno­
gram on March 1, 1957, showed some clear­
ing of the previously noted exudative disease 
but the areas of rarefaction were unchanged. 
Drug therapy and bed rest were continued. 
When another radiological examination of the 
chest on June 4, 1957, showed no essential 
change, some condition other than tuberculo­
sis was suspected and the possibility of con­
genital cystic disease was considered. Further 
roentgenographic investigation of the chest 
was carried out. Planigrams confirmed the 
presence of cysts in the left superior segment. 
A bronchogram was performed, using Diono- 
sil®. The upper lobe and the basilar segments 
of the lower lobe were well outlined, but very
little of the contrast medium entered the su­
perior segment, although slight filling of some 
of the cystic areas occurred.
On September 13, 1957, an exploratory 
thoracotomy was carried out. The superior 
segment was found to be densely adherent to 
the posterior chest wall. The possibility of an 
anomalous arterial supply was kept in mind 
and the aorta was carefully freed of adhesions. 
A moderate-sized artery was found, which 
originated from the aorta about half-way be­
tween the arch and the diaphragm, and en­
tered the superior segment of the left lung. 
This anomalous vessel was isolated, ligated and 
divided. Because the basilar segments were 
large and appeared to be normal, the resec­
tion was limited to the removal of the superi­
or segment. This was pink in colour and 
showed no abnormal markings on its surface, 
but several cysts were palpated within its 
substance. A small superior segmental bron­
chus was present. The patient’s postoperative 
course was uneventful.
Pathological examination of the resected 
specimen in both Case 1 and 2 was carried 
out at the Division of Pathology, Public Health 
Laboratories of Nova Scotia. Their report is 
reproduced verbatim: “Specimen consists of 
a segment of pulmonary tissue weighing 30 
grams. The cut surface reveals a circum­
scribed area measuring 5 cm. by 3 cm. of firm 
grey tissue containing many small cystic cavi­
ties measuring up to 1 cm. in diameter. Micro­
scopic examination of the cystic areas shows 
large bronchioles very close together. The epi­
thelium in these is tall and normally mucus- 
secreting. The muscle around them is markedly 
hypertrophied and there are many large 
bundles of smooth muscle, also hypertrophied, 
in the surrounding tissue which is mainly col­
lagenous but also contains compressed alveoli 
lined by cubical fetal-type epithelium. There 
is scant lymphocytic and eosinophilic infiltra­
tion in this area. There are a few macrophages 
in the alveoli. The pleura is thickened and 
contains large bundles of smooth muscle.”
The patient was discharged from the sana­
torium on October 6, 1957. She has remained 
well and the roentgenogram of her chest is 
now within normal limits.
C ase 2.— This 43-year-old woman began 
to feel tired in December 1961, and subse­
quently developed a respiratory illness, which 
was accompanied by cough and a considerable 
amount of expectoration, usually greenish in 
colour. She also had considerable wheezing. 
Early in January 1962, she consulted her fam­
ily doctor and was given antibiotics in cap-
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sale form. This treatment resulted in consider­able improvement in her condition but the cough persisted. A roentgenogram of the chest taken at her local hospital on February 6, 1962, showed two areas of density at the right base. The examination was repeated on Feb­ruary 20, 1962, and as no change in the radiological appearance of these lesions had occurred, she was referred to the Nova Scotia Sanatorium on February 26, 1962, for diag­
nosis and treatment. The family history and that of her past illnesses revealed nothing of note. She had always enjoyed good health 
until the episode described above. On the day of admission to hospital, she felt perfectly 
well and had no symptoms except for a cough, which was productive of about 10 c.c. of 
whitish sputum daily.
On physical examination, this well-nour­
ished woman, except for moderate pallor, did not appear to be ill. No abnormal physical findings were elicited. Urinalysis was normal. The hemoglobin was 14.3 g. and the leuko­cytes numbered 6350 per c.mm., with a nor­mal differential count. Sedimentation rate was 28 mm. in one hour (Wintrobe). Fasting 
blood glucose was 112 mg. %; non-protein nitrogen, 34 mg. %; thymol turbidity, 2.1 units, and thymol flocculation, negative; the direct Van den Bergh reaction was 0.5 mg. and the total, 0.7 mg. Sputum was cultured on blood agar and produced a heavy respiratory flora with light Candida albicans. Numerous exami­nations of the sputum for acid-fast bacilli, including concentration and culture, were 
negative. The patient did not react to any strength of tuberculin. The roentgenogram of 
the chest revealed a normal left lung. On the right side, two areas of density at the base were superimposed on each other. The outline 
of these was smooth and oval. On fluoroscopy, both masses were freely mobile and ascended and descended with the movements of the diaphragm. A bronchogram of the right lung provided no evidence of bronchiectasis or of a bronchial communication with the dense 
areas seen at the right base. A Morgagni-type 
diaphragmatic hernia was suspected because one of the densities was situated retrosternally but careful examination with a barium enema and an upper gastrointestinal series did not demonstrate any bowel within the chest. No endobronchial lesion or evidence of extra- bronchial pressure was seen on bronchoseopic examination. Slight secretion was present in the lumen of the right lower lobe bronchus.
From these findings, it was concluded that the lesion was probably cystic and because it was in the lower lobe, a sequestration was
suspected. The thoracic cavity was explored on March 20, 1962. The entire lung was ad­herent but the adhesions were flimsy and easily separated. The fissures were also oblit­erated by adhesions which also were broken down easily. As expected, two lesions were found. Anteriorly, a diaphragmatic defect of the Morgagni type was present and contained what appeared to be a lipoma. In addition, 
deep in the substance of the lower lobe, a hard mass about the size of a small apple was palpated. The associated systemic artery was found easily. It penetrated the diaphragm posteriorly near the esophagus, ascended through the pulmonary ligament and entered the lower lobe in the region of the posterior 
basal segment. This anomalous vessel, which was almost as large as the patient’s subclavian 
artery, was isolated, doubly ligated and di­
vided. A right lower lobectomy was per­formed. The cyst occupied practically the en­tire posterior basal segment and it was felt that dissection in the intersegmental plane 
would have violated its integrity. To ensure its removal intact, a total lobectomy was per­formed. The diaphragmatic defect was not repaired, as it appeared to be well occluded by fat. The patient’s postoperative convales­
cence was entirely uneventful.
This pathological report was: “Specimen consists of a lobe of lung weighing 224 g. with a cavity on its inferior surface measuring 4 cm. in diameter and extending to a depth of 4.5 cm. On transverse sectioning the cavity 
is seen to be thick-walled and formed of sev­eral lobules surrounded by compressed lung tissue containing numerous blood vessels and a small amount of brown, friable concretions. 
Microscopically, the cyst cavity is lined with pseudostratified columnar ciliated epithelium with an underlying infiltrate of plasma cells. The compression capsule contains many spaces lined with bronchial epithelium. The lumen contains cellular debris. The lung parenchyma 
is partially atelectatic and there are numerous foamy macrophages containing periodic acid- Schiff-positive material. Many macrophages 
and lymphoid aggregates contain hemosiderin. The systemic artery to the lobe is an elastic artery.”The patient was discharged to her home on April 3, 1962, and has been without symp­toms since that time.
Su m m a r y
The etiology, pathology, clinical course 
and treatment of intralobar pulmonary se­
questration are discussed briefly. The ne-
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cessity of considering this entity in the 
differential diagnosis of any localized 
bronchiectatic or cystic lesion, particularly 
when the left lower lobe is involved, is 
stressed. If surgical extirpation of such a 
lesion is undertaken, it is of extreme impor­
tance to search for and secure the existing 
systemic artery. Such foresight may pre­
vent an alarming and even fatal hemor­
rhage. The case reports of two patients 
who underwent pulmonary resection for 
intralobar pulmonary sequestration at the 
Nova Scotia Sanatorium are presented.
R e f e r e n c e s
1. P r y c e , D. M.: Lower accessory pulmonary
artery with intralobar sequestration of the 
lung: a report of seven cases, /. Path. 
B ad ., 58 : 457, 1946.
2. S m it h , R. A .: A theory of the origin of intra­
lobar sequestration of the lung, Thorax, 
11: 10, 1956.
3. F r y , W., Ar n o ld , H. S. and M il l e r , E. YV.:
Bronchial cyst associated with anomalous 
artery, Ann. Surg., 138: 892, 1953.
4. B oyden , E. A.: Bronchogenic cysts and the
theory of intralobar sequestration: new em- 
bryologic data, J. Thorne. Cardiov. Surg., 
35 : 604, 1958.
5. G e b a u e r , P. W. and M ason , C. B.: Intra­
lobar pulmonary sequestration associated 
with anomalous pulmonary vessels: a non­
entity, Dis. Chest, 35 : 282, 1959.
6. W it t e n , D. M., Cla g et t , O. T. and W ool-
n e r , L. B .: Intralobar bronchopulmonary 
sequestration involving the upper lobes, ]■ 
Thorac. Cardiov. Surg., 43: 523, 1962.
7. L indskog, G. E. et al.: Thoracic and cardio­
vascular surgery with related pathology, 
Appleton-Century-Crofts, Inc., New York, 
1962.
8. T urk, L. N., I l l  and L indskog, G. E .: The
importance of angiographic diagnosis in 
intralobar pulmonary sequestration, J. 
Thorac. Cardiov. Surg., 41 : 299, 1961.
9. D’Abreu, A. L .: A practice of thoracic surg­
ery, Edward Arnold & Co., London, 1958.
R esu m e
Les auteurs presentent ici deux histoires de cas. 
La premiere est celle d’une femme de 24 ans 
consultant son medecin pour quelques expectora­
tions sanglantes apparues peu auparavant. Elle- 
meme n’a pas d’antecedents pathologiques, mais 
sa mere etant morte de tuberculose, on l’envoie 
en observation au Sanatorium de Nouvelle Ecosse 
de Kentville. Un examen radiologique montre un 
espace clair dans la region superieure du lobe
inferieur gauche; l’etat general est tres bon et 
les examens de laboratoire ne revelent rien 
d’anormal. L ’epreuve a la tuberculine est positive, 
celle a l’histoplasinine, negative. Des radiographies 
antero-posterieures mettent en evidence une zone 
d’infiltration chronique entourant des espaces de 
rarefaction dans le segment superieur du lobe 
inferieur gauche; les radiographies laterales mon- 
trent des images kystiques dans la meme region. 
On institue alors une therapeutique antibio- 
tique (streptomycine et P.A.S.) pendant environ 
cinq mois a titre d’essai. A la fin de cette periode, 
les radiographies de controle montrent tres peu de 
changement dans les lesions, de telle sorte qu’apres 
tomographie et bronchographie, on precede a une 
thoracotomie exploratrice: on trouve une masse de 
tissu pulmonaire fibro-kystique fortement adhe- 
rente a la paroi posterieure; une dissection prn- 
dente permet de reconnaitre 1’existence d une 
artere anormale originant de l’aorte et irriguant 
la partie superieure du lobe inferieur gauche; 
cette artere est ligaturee et la lesion est extirpee 
sans autre difficulte. L’anatomo-pathologie con- 
firme le diagnostic de maladie kystique. Les suites 
operatoires sont sans histoire et la malade est 
renvoyee a domicile.
Deuxieme cas.— Une femme de 43 ans souffre de 
fatigue generale, de toux chronique accompagnee 
d’,expectorations abondantes depuis quelques mois. 
Lors de l’admission, l’etat general est tres satis- 
fa'isant et on ne note rien d’anormal dans les ante­
cedents; les differents examens de laboratoire sont 
normaux; les cultures d’expectorations sont posi­
tives pour une flore banale variee et pour Candida 
albicans, negatives pour toute espece de bacille 
acido-resistant. Le test a la tuberculine ne donne 
aucune reaction. Les radiographies mettent en 
evidence, du cote droit, deux plages denses 
superposees, a la base droite, de contour vague, 
mobiles a la respiration. Une thoracotomie droite 
est effectuee: le poumon droit est totalement, mais 
faiblement, adherent a la paroi. Les deux lesions 
se revelent ctre: la plus anterieure, une petite 
hernie diaphragmatique du type Morgagni ne con- 
tenant qu’un lipome; la plus posterieure, une 
masse induree de la taille d’une pomme situee 
dans le parenchyme du lobe inferieur droit. Tout 
cela est traite sans difficulte particuliere; l’ana­
tomo-pathologie de la tumeur diagnostique une 
lesion fibro-kystique. Les suites operatoire furent 
tres bonnes.
Ce type de lesions kystique a ete decrit et 
etudie par Pryce en 1946 et cet auteur lui a 
donne le nom de “sequestration pulmonaire intra- 
lobaire”. L ’etiologie en est inconnue; mais il faut 
se souvenir que ces formations kystiques sont tou- 
jours irriguees par une artere anormale, generale- 
ment issue directement de l’aorte, dont la mecon- 
naissance peut entrainer une hemorragie grave 
pendant la resection. Du point de vue histo- 
logique, les cavites kystiques sont tapissees d’un 
Epithelium type alveolaire ou bronchique. Le 
diagnostique differentiel est le plus souvent a faire 
d’avec les lesions tuberculeuses et reposera sur 
les examens de laboratoire et les tomographies.
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MEDIASTINOSCOPY: A METHOD OF BIOPSY IN THE SUPERIOR
MEDIASTINUM*
F. G. PEARSON, M.D., F .R .C .S.[C ],t Toronto
Mediastinoscopy is a method of biopsy and 
exploration in the superior mediastinum 
which may, in selected cases, be useful 
both for the assessment of operability in 
bronchogenic carcinoma and for diagnosis 
in certain superior mediastinal lesions. It 
is an extension of the technique of scalene 
node biopsy, and like scalene node biopsy 
is primarily of value in providing informa­
tion otherwise obtainable only by thoraco­
tomy.
In 1949, Daniels1 described the tech­
nique and value of scalene node biopsy. In
1954, Harken et a ir  reported on a large 
series of patients in which he had used a 
modification of scalene node biopsy with 
encouraging results. Harken’s operation was 
a cervicomediastinal exploration and he ex­
tended the dissection from the prescalene 
area down into the mediastinal-paratra- 
c-heal area of the same side. To obtain ac­
cess to the para tracheal area using this 
lateral approach the operator must pass be­
hind, or immediately in front of the sub­
clavian vein lying behind the clavicle. In­
jury to the subclavian vein in this relatively 
inaccessible position creates the hazard of 
both massive bleeding and air embolism. 
Such injury has recently been reported even 
with conventional scalene node biopsy.3 In
1955, Radner,4 from Malmo in Sweden, 
suggested that the same information could 
be obtained more easily and more safely by 
using a midline suprasternal incision, with 
exposure and biopsy of the upper paratra- 
eheal glands. He contended that the upper 
paratracheal glands lay in a more direct 
line of drainage from the superior media­
stinum than those in the prescalene fat pad. 
He described his experience in five pa­
tients.
The technique of mediastinoscopy was 
devised by Carlens of the Karolinska Insti­
tute in Stockholm, In 1959 he reported his
"Presented at the Annual Meeting of the Royal 
College of Physicians and Surgeons of Canada, 
Edmonton, January 1963.
tDepartment of Surgery, University of Toronto, 
and the Toronto General Hospital.
experience in over 100 patients and estab­
lished mediastinoscopy as a safe and useful 
procedure.5 The technique has since found 
favour elsewhere in Scandinavia and two 
smaller series have been reported from Fin­
land,'1' 7 but to date little apparent interest 
has been generated in North America.
Unfortunately, the term mediastinoscopy 
suggests some rather formidable and fright­
ening possibilities and may conjure up 
visions of a blind instrumental probing in 
among the great vessels and vital structures 
of the mediastinum. I believe the very 
name, “mediastinoscopy”, is responsible for 
discouraging many surgeons from its use. 
In fact, the procedure is a safe and relative­
ly simple one and the present paper offers 
a description of the technique and a pres'- 
entation of experience with 21 patients at 
the Toronto General Hospital during an 18- 
month period. It is presented with the hope 
of stimulating a wider interest in the use 
of mediastinoscopy in this country.
Technique
Carlens’ original cases were performed 
under local anesthesia, but dissection in the 
lower tracheal and carinal regions stimu­
lates the cough reflex and creates difficulty 
both for the patient and the surgeon. Lat­
terly, Carlens has used general anesthesia 
with endotracheal intubation, and all of our 
cases have been anesthetized in this fa­
shion. Exposure is obtained through a short, 
transverse skin-crease incision in the neck 
centred just above the suprasternal notch 
as for tracheotomy. This is deepened to the 
pretracheal fascia below the level of the 
thyroid isthmus. It is desirable to have the 
neck well extended, as this tends to elevate 
the trachea from the mediastinum into the 
neck. The pretracheal fascia is divided and 
one enters the relatively bloodless loose 
areolar tissue in the peritracheal area. This 
relatively bloodless field continues inferior- 
ly to the carina in the midline, and along 
the lateral walls of the trachea to the take­
off of the right and left main bronchi on
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Fig. I .—Diagram showing nodes accessible for 
biopsy at mediastinoscopy — the innominate artery 
and aortic arch lie anteriorly.
each side. It is in this neighbourhood that 
exploration and biopsy are carried out
(Fig. 1).
Most of the dissection is done with the 
finger, which can be pushed with minimal 
manipulation and resistance in front of 
and along each side of the trachea. The 
only important structures encountered are 
the innominate artery and aortic arch lying 
anteriorly, and these are readily separated 
from trachea and displaced forward. The 
great veins, which lie anterior to the ar­
teries are at no time in danger or even near 
the field of operation. In all patients it has 
been possible by finger dissection to reach, 
or almost reach the carina. It is always 
possible to reach the lateral tracheo­
bronchial angles. In several slim pa­
tients it was possible to feel the upper lobe 
take-off on the right side. With the finger, 
enlarged or even normal-sized lymph nodes 
are usually readily palpable and may be 
freed somewhat by finger dissection to fa­
cilitate subsequent visualization and biopsy 
with a mediastinoscope. One can also 
palpate the upper thoracic esophagus on 
each side from thyroid isthmus to carina. 
It is best palpated when a duodenal tube 
lies within its lumen.
At this stage the mediastinoscope, a mod­
ified laryngoscope, is introduced into the 
tunnel created by the finger (Fig 2 ). At 
no time is the instrument forced into an 
unprepared area. It is merely a means of 
providing light and access for subsequent 
biopsy. Through the mediastinoscope the 
tracheal rings are readily identified and 
make orientation easy. In most instances, 
the paratracheal or tracheobronchial lymph 
nodes are readily recognized as such, many 
of them being deeply stained with anthra- 
cotic pigment. Using a laryngeal biopsy 
forceps of the cup-type or basket-type, part 
or all of the desired node may be removed. 
Surprisingly little bleeding occurs at any 
time during the operation, and the worst 
oozing originates from the cut surface of 
the biopsied nodes. If such bleeding ob­
scures the field for further examination and 
biopsy, it is readily controlled with tem­
porary packing or electrocautery. Carlens 
described the use of silver clips for control 
of small “bleeders”. If any doubt exists as 
to the nature of the tissue to be biopsied, 
the structure may be examined by aspira­
tion using a small syringe and a long, fine 
hypodermic needle to be sure it is not a 
blood-filled structure. On the right side, one 
may expose the medial aspect of the super­
ior vena cava and on occasion the azygos 
vein (Fig. 3).
In most patients in this series the inci­
sion has been closed without drainage. Post­
operative discomfort is no greater than from 
tracheostomy. The patient is fit to leave 
hospital within a day or two of the pro­
cedure. Operating time has varied between 
30 and 80 minutes.
In none of our patients was there any 
complication. One might anticipate diffi­
culty with bleeding or hematoma forma­
tion, and mediastinitis, but these complica­
tions did not occur in any of our patients 
nor in any of the group reported from 
Stockholm or Finland. In all, this repre­
sents some 200 operations without signifi­
cant complication.
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Fig. 2.—Diagram showing lateral view of scope in position for biopsy. The dis­
tance from suprasternal notch to carina is deceptively short. The innominate artery 
and aortic arch (darker) protect the great veins (lighter) from injury. The procedure 
does not give access to the anterior mediastinum.
M a t e r ia l  and R esu lts
During an 18-month period a total of 21 
patients were operated upon. These pa­
tients may be divided into two groups: 
those with proved bronchial carcinoma in 
whom mediastinoscopy was used to assess 
operability, and a second group in which 
mediastinoscopy was employed to obtain 
a primary diagnosis.
TA BLE I.— P ro ved  B ronch ial Carcinoma—
S ev e n  Ca ses
Mediastinoscopy negative—proved resectable.. . 5
Mediastinoscopy positive........................................  2
Seven patients had proved bronchial car­
cinoma (Table I) . In each case the diag­
nosis had been clearly established by 
sputum cytology or direct biopsy at bron­
choscopy. All had undergone our usual 
program of investigation, including bron­
choscopy, tomography and pneumoangio­
graphy where indicated, and all were con­
sidered suitable for thoracotomy and 
resection.
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Fig. 4
Fig. 4.—Chest radiograph showing a carcinoma in the hilus of the right upper lobe. Two silver clips mark the site of paratracheal node biopsy. Nodes biopsied were free of tumour and the patient proved resectable for potential cure at thoracotomy. Fig. 5.—Lateral radiograph of the same patient seen in Fig. 4.
In five of the seven patients no abnorm­
ality was discovered at mediastinoscopy
Fig. 6.—Tomogram of right lung showing primary tu- lour in lateral basal segment of right lower lobe and mass f enlarged nodes in lower part of right hilus. At media- inoscopy, nodes from the left tracheobronchial angle ontained tumour. Those on the right were free of amour. This patient’s tumour is not resectable for cure.
and all five subsequently proved resectable 
for potential cure at thoracotomy. Postero- 
anterior and lateral radiographs of the chest 
of one of these patients are shown in Figs. 4 and 5. The area of biopsy from the right 
tracheobronchial angle, close to the pri­
mary tumour, is identified by two silver 
clips.
In two of the seven patients metastatic 
tumour was obtained by biopsy from nodes 
in the lower paratracheal area; for this 
reason both patients were considered un­suitable for surgical treatment. In one pa­
tient the primary tumour lay close to the 
hilus in the root of the right upper lobe, 
and at mediastinoscopy a large fixed mass 
of nodes was encountered at the right tra­
cheobronchial angle, extending proximally 
along the lateral aspect of the lower tra­
chea. A biopsy of this nodal mass contained 
squamous cell carcinoma. This patient was 
considered technically unresectable. In the 
other patient, the primary tumour lay peri­
pherally in the right lower lobe and tomo­
grams of the right hilus were considered to 
show a mass of enlarged nodes lying about 
the root of the middle-lobe bronchus (Fig. 6). At mediastinoscopy, nodes biopsied from the right tracheobronchial angle were 
free of tumour. However, nodes biopsied from the left tracheobronchial angle, the
Fig. 5
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side opposite this patient’s primary lesion 
and adenopathy, contained metastatic 
squamous cell carcinoma. Though this pa­
tient was technically resectable, it was 
clear that a resection for cure was impos­
sible since the nodes in the left tracheo­
bronchial angle lay beyond reach of even 
the most radical mediastinal node dissec­
tion. Since the patient’s symptoms did not 
merit a consideration of palliative resec­
tion, he was referred for radiotherapy.
TA BLE II.— M ed ia stin o sc o py  for P r im a ry  
D iagn osis
Sarcoidosis....................................................................  7
Anaplastic bronchial carcinoma...............................  1
Lymphoma................................................................... 1
Silicosis.......................................................................... 1
Upper esophageal stricture......................................  1
The second group of patients is that in 
which mediastinoscopy was used to estab­
lish a diagnosis in hitherto undiagnosed 
lesions in the superior mediastinum (Table 
I I ). Excepting scalene node biopsy or thor­
acotomy, all other methods of investigation 
had failed to provide a diagnosis in these 
patients.
Seven patients had pulmonary manifes­
tations of sarcoidosis. Five of these had a 
bilateral hilar adenopathy. In two, a paren­
chymal infiltration without adenopathy ex­
isted. Reports of previous experience using 
scalene node biopsy in pulmonary sarcoid­
osis suggest that a positive diagnosis will 
be obtained in about 70% of such cases. In 
one of the patients with bilateral hilar 
adenopathy only the lowest paratracheal 
nodes biopsied contained the granulomata 
of sarcoidosis. In both patients with bilat­
eral parenchymal infiltrations but without 
radiological hilar adenopathy, a frozen- 
section diagnosis of sarcoidosis was ob­
tained from the mediastinal nodes at med­
iastinoscopy. Had these nodes failed to 
yield a positive diagnosis, we were pre­
pared to proceed with lung biopsy under 
the same general anesthetic (Fig. 7 ).
Miscellaneous lesions, listed in Table 
III, were diagnosed in three patients. Plain 
films of the chest of the patient with ana­
plastic bronchial carcinoma and lymphoma 
are shown (Figs. 8 and 9).
Fig. 7.—Bilateral hilar adenopathy found to be due tc 
sarcoidosis at mediastinal biopsy.
The patient with the esophageal stric­
ture was a 53-year-old woman whose lesion 
produced an almost complete obstruction 
in the upper esophagus at a point 10 cm. 
below the cricopharyngeus. At esophago- 
scopy, tissue biopsied from the area of stric­
ture was reported as normal esophageal 
mucosa. The radiologic and endoscopic
Fig. 8.—Radiograph showing an extensive, poorly de 
fined infiltration in the right hilus. Sputum cytology anc 
bronchoscopy were negative. At mediastinoscopy tin 
right paratracheal nodes contained anaplastic carcinoma 
probably of bronchial origin.
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Fig. 9.—Radiograph shows a localized density at the 
ight hilus. Sputum and bronchoscopy were negative and 
here was no other adenopathy. At mediastinoscopy, the 
mlarged right tracheobronchial nodes were the site of a 
ymphoma.
TABLE III .— M isc el la n e o u s
Non-specific inflammation........................................  2
Llistoplasmosis 
Non-specific pneumonitis
No nodes found—probably sarcoidosis................  1
a bilateral hilar adenopathy six months be­
fore mediastinoscopy, which had complete­
ly resolved at the time of mediastinoscopy. 
Mediastinoscopy was carried out in this 
instance because of the finding of highly 
suspicious cells in the patient’s sputum and 
confusion about his diagnosis. No nodes 
at all could be identified at this operation.
D iscussion
Mediastinoscopy is undoubtedly useful 
for the assessment of operability in selected 
cases of proved bronchogenic carcinoma. 
In some patients the procedure will yield 
the information that resection is not tech­
nically possible. In others, metastases will 
be discovered in the tracheobronchial and 
lower paratracheal nodes, which would 
otherwise have only been discovered at 
thoracotomy. Many of these patients may, 
of course, be technically resectable. With 
involvement of paratracheal nodes, how­
ever, the five-year survival rate following 
resection in bronchogenic carcinoma is ex­
ceedingly low. Unless some separate indi­
cation for palliative resection exists, it is 
the author’s opinion that such patients may 
be spared a thoracotomy and best treated 
by non-surgical means, since there is no 
reasonable prospect of cure by any method 
of current therapy. It is reasonable to as­
sume that the yield of positive biopsies will 
be greater with mediastinoscopy than with 
scalene node biopsy, since the area of bi­
opsy lies considerably closer to the primary 
lesion. Experience at the Toronto General 
Hospital, using scalene node biopsy in pa­
tients with proved bronchogenic carcinoma 
and impalpable scalene or supraclavicular 
nodes, showed that a yield of only one 
positive in every 14 cases was obtained. In 
those patients with apparently operable, 
proved bronchogenic carcinoma, the selec­
tion of individuals for mediastinoscopy re­
quires further definition and study.
The value of mediastinoscopy in estab­
lishing a diagnosis in those patients with 
a hitherto-undiagnosed superior media-
impressions, however, were that the lesion 
was most likely a carcinoma of the esoph­
agus with proximal submucosal spread. 
Such lesions are not infrequently missed by 
biopsy. Radiotherapy without tissue diag­
nosis was considered, but since the lesion 
appeared accessible by mediastinoscopy 
this procedure was carried out. The esoph­
agus was readily examined on each side 
from thyroid isthmus to the level of the 
carina, palpating it over an indwelling 
tube. On external examination there ap­
peared to be no abnormality whatsoever. 
This lesion was assumed to be a benign 
stricture — probably a form of Plummer- 
Vinson syndrome — and it was widely 
dilated with complete relief of symptoms. 
A subsequent cinefluorographic barium 
swallow was completely normal.
In three of the 21 patients no specific 
diagnosis was obtained. In two patients the 
nodes biopsied showed non-specific inflam­
mation only. On the basis of the clinical 
picture, radiological appearance and skin 
and serological studies, the reaction in one 
of these was considered to be due to histo­
plasmosis. The second patient proved to 
have a non-specific pneumonitis at subse­
quent thoracotomy and resection.
In one patient no biopsy was obtainable. 
This was in a 37-year-old man who had had
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stinal lesion is obvious. This is a group of 
patients in whom tissue for diagnosis is 
otherwise obtainable only by thoracotomy.
Su m m a r y
Mediastinoscopy is a method of biopsy 
and exploration in the superior mediastin­
um which is useful both for the assessment 
of operability in a selected group of pa­
tients with bronchogenic carcinoma and for 
establishing a diagnosis in certain superior 
mediastinal lesions. The primary value of 
the technique is to provide information 
otherwise obtainable only by thoracotomy. 
In this respect it serves the same purpose as 
scalene node biopsy and Harken’s cervico- 
mediastinal exploration. It has an advan­
tage over both these procedures in provid­
ing a bilateral exploration at one operation. 
It would appear safer and simpler than 
Harken’s cervicomediastinal approach, and 
is neither more difficult nor more danger­
ous than scalene node biopsy. Compared 
with scalene node biopsy, mediastinoscopy 
has the added advantage of yielding infor­
mation from a site which is closer to the 
primary lesion in those cases where one is 
dealing with a drainage adenopathy in 
mediastinal nodes.
The technique of operation has been de­
scribed and our experience with a small 
series of 21 patients analyzed and reported.
The author wishes to thank Professor F. G. 
Kergin for providing many of his own patients 
for this study.
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R esum e
La technique de la mediastinoscopie a ete in- 
ventee par Carlens de Stockholme en 1959. Le 
procede, contrairement a ce que pourrait faire 
imaginer son nom, est sur et a deja donne en 
Scandinavie de ties nombreux et ties satisfaisants 
resultats. Jusqu’a ce jour, il n’a suscite que peu 
dinteret chez les chirurgiens de ce continent. Le 
present article resume 1’experience de l’auteur 
quant a cette methode et rapporte ses resultats 
portant sur 21 malades de 1’Hopital General de 
Toronto pendant une periode de 18 mois. Le 
manuel operatoire peut se resumer ainsi: l’anes- 
thesie generale avec intubation endotracheale est 
preferee a l’anesthesie locale primitivement em­
ployee par Carlens, cette demiere ne pouvant 
supprimer des reflexes de toux extremement ge- 
nants pour le malade et pour le chirurgien, 
lorsqu’on travaille dans le region para-tracheale. 
On pratique une incision cutanee transversale sur 
le cou, juste au-dessus du sternum, comme pour 
une tracheotomie; on expose le fascia pre-tracheal 
juste en dessous de l’isthme thyroi'dien; ce fascia 
est alors traverse et Ton arrive ainsi dans l’espace 
peritracheal, rempli de tissu conjonctif lache et 
saignant relativement peu, qui plus bas mene sur 
la carine. C’est dans la region de la carine et 
des bronches souches que 1’exploration et les 
biopsies seront effectuees; par une dissection 
mousse, faite au doigt, on arrive a creer une sorte 
de long tunnel dans lequel on introduit le me­
diastinoscope, qui est en fait un laryngoscope 
modifie; sous le controle de l’appareil, on peut 
facilement prelever des ganglions lymphatiques a 
la pince a biopsie. La plaie operatoire peut etre 
refermee sans drainage. Les malades qui sont ete 
soumis a cette exploration peuvent etre repartis en 
deux groupes: ceux chez qui existait de fapon 
certaine un carcinome bronchique et ou le but 
etait de verifier le degre d’operabilite; puis ceux 
chez qui le diagnostic restait a preciser. II y a 
eu dans ces series sept cas de carcinome 
bronchique, dont deux furent trouves inoperables. 
Dans le second groupe, la mediastinoscopie permit 
de faire les diagnostics suivants: sept cas de 
sarcoidoses, un de carcinome bronchique ana- 
plasique, un de lymphome, un de silicose, un de 
stricture de l’cesophage superieur, deux d’inflam- 
mation non specifique ( histoplasmose, pneumonie 
non specifique), et enfin un cas ou l’on ne trouva 
pas de ganglions et ou il s’agissait sans doute de 
sarcoidose. En conclusion, la methode de la me­
diastinoscopie se revele etre sans danger et permet 
d’etablir ou de confirmer la malignite ou l’opera- 
bilite d’une lesion pulmonaire; cette technique 
donne certainement des resultats plus exacts que 
les biopsies effectuees sur la chaine scalene ou 
sus-clavieulaire, car elle donne acces a une region 
beaucoup plus proche de la lesion primitive.
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MANAGEMENT OF SOME DEFORMITIES OF THE THORACIC CAGE
IN CHILDREN0
P. G. ASHMORE, M.D.. F.R.C.S.[C],t Vancouver, B.C.
O f  t h e  various thoracic wall deformities 
seen in children, only pectus excavatum 
has received much attention in the surgi­
cal literature. This is understandable be­
cause it is the most common of these de­
fects. Some of the less common deformities 
are important because of their unsightly 
appearance, and others because they are 
associated with abnormalities of the thor­
acic viscera, or because they expose these 
structures to trauma.
The deformities can be classified as fol­
lows:
Sternal defects
1. Pectus excavatum—depression deform­
ity
2. Pectus carinatum—protrusion deformity




In many cases, rib and sternal abnorm­
alities co-exist, but for purposes of discus­
sion the above classification is adequate.
The subject of pectus excavatum has 
been discussed extensively in the surgical 
literature; however, the controversy about 
its etiology, and the timing and need for 
correction continues. It is not the purpose 
of this paper to discuss this lesion, except 
to say that perhaps a disproportionate 
amount of time is spent trying to justify 
repair of the funnel chest on the basis of 
respiratory and cardiac malfunction. In 
most cases we should accept it as a serious 
cosmetic handicap, particularly in boys, 
and on this basis alone it deserves correc­
tion.
Pectus carinatum is much less common 
than pectus excavatum. The protrusion 
may be confined to the manubrium alone, 
in which case the term “pigeon breast” is
"From the Department of Surgery, University of 
British Columbia, and the Health Centre for Chil­
dren, Vancouver General Hospital, Vancouver, 
B.C.
f750  West Broadway, Vancouver 9, B.C.
appropriate. More commonly the whole 
sternum is prominent (Figs. 1 and 2). The 
lower costal cartilages are concave out­
wards and contribute to the deformity, 
seeming to force the sternum forward into 
its prominent position. This is a most un­
sightly deformity, and according to Rav- 
itch1 it may be associated with decreased 
respiratory function. Various operative pro­
cedures have been advocated for its cor­
rection,1- - but that described by Ravitch 
has produced satisfactory results. Using a 
transverse incision over the lower chest an­
teriorly, the offending cartilages are ex­
posed bilaterally and resected under the 
perichondrium. Osteotomy of the sternum 
is then carried out at the appropriate level, 
or levels, and “tucks” are taken in the peri­
chondrium, so that the sternum flattens out 
in a more normal contour. This does not 
appear to restrict the underlying heart in 
any way and in personal experience with 
two cases the results have been most satis­
factory (Fig. 3).
Sternal absence, if complete, is nearly 
always associated with ectopia cordis and 
early death ensues. In cases where the 
upper sternum is deficient, the appearance 
of paradoxical movement of the upper chest 
wall can be most alarming (Fig. 4). Im­
mediate repair is not essential; however, 
respiratory efficiency is reduced by the lack 
of support in the upper chest, and the un­
derlying viscera are exposed to trauma. 
Longino and Jewett3 and Jewett et a l*  have 
pointed out that the separate sternal sec­
tions can be approximated with ease and 
safety in early infancy. The lower ends of 
the separated sternal segments can be di­
vided, the opposing edges of the sternum 
laid bare and the segments wired together. 
This may be difficult or impossible to do 
later in childhood.
Absence of the lower sternum is usually 
associated with an interesting combination 
of defects.5 In addition to the sternal defect 
there is absence of the anterior diaphragm 
and pericardium, and there is an extensive
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Fig. I Fig. 2 Fig. 3
Figs. 1 and 2.—Pectus carinatum . Fig. 3.—Pectus carinatum, postoperative.
omphalocele extending to the umbilicus (Fig. 5). There is usually a diverticulum 
of the left ventricle extending down into 
the omphalocele, and in addition a variety 
of intracardiac defects may be present. The pulsating diverticulum is most alarming 
when seen at birth, and the presence of the 
omphalocele makes early closure of the ab­
dominal defect necessary.
Surgical management of this array of 
abnormalities has been described by Mul­der, Crittenden and Adams'' in a well-illus­
trated review of three cases. After the ini­
tial repair of the abdominal defect, the 
cardiac malformation can be investigated 
in a more leisurely fashion. Most of the 
cases are associated with interventricular
septal defect, but more complex cardiac 
anomalies are also seen. If the cardiac ano­
maly is such as to be amenable to total cor­
rection this should be undertaken; at the 
same time the ventricular diverticulum 
should be amputated, because at least one 
case of spontaneous rupture of the diver­ticulum has been reported."
In two personal cases, it was possible to 
close the abdominal defect within a few
Fig. 5.—Defect of low er sternum , diaphragm  
and pericardium , with diverticulum  of left ven­tricle and omphalocele.Fig. 4.—Upper sternal defect.
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Fig. 6.—Anterior chest wall defect.
hours of birth. At a later date the cardiac 
malformation was investigated. In one case 
an atrial septal defect was present, and at 
the age of two years, using cardiac bypass, 
the defect was closed and the diverticulum 
amputated. This child is now apparently 
normal. In the other case, the cardiac de­
fect consisted of transposition of the great 
vessels with pulmonary stenosis, and in this 
case a subclavian-pulmonary artery ana­
stomosis has provided great symptomatic 
relief. Nothing has as yet been done to treat 
the diverticulum.
Deformities of the ribs themselves cause 
problems for a variety of reasons. The cos­
metic factor may be important. Rib defects 
may allow for paradoxical movement of an 
area of chest wall, and there is little doubt 
that infants in whom these defects are 
present tolerate respiratory infections poor­
ly. Their depth of breathing may be limited 
and their cough ineffectual. In addition, 
such defects expose the underlying lung to 
trauma, and if uncorrected may allow 
spinal curvature to develop as growth 
proceeds. The appropriate surgical pro­
cedure depends upon the site and size of 
the defect, but autogenous rib grafts can 
often be utilized to bridge the gap, and 
probably make the best material for stabil­
izing the chest wall.
Fig. 6 illustrates a defect encountered 
in the anterior chest wall of an otherwise 
normal female infant. The anterior portions
of the left second and third rihs were miss­
ing, together with their costal cartilages. 
It was possible to remove a segment of the 
child’s own sixth rib on the same side and, 
after dividing it into equal lengths, to 
bridge the gap in the thoracic cage with 
the rib segments. As a result the alarming 
“piston-like” paradoxical movement over 
the defect has been completely eliminated 
and the thoracic cage is now intact.
Homologous rib or prosthetic mesh may 
be required to replace chest wall defects 
produced by resection of malignant tu­
mours, but rarely seem necessary in treat­
ing congenital defects.
Summary
Management of defects in the rib cage 
is directed at stabilizing the chest wall and 
protecting the underlying viscera. This is 
usually best accomplished in infancy, with 
good effect. The same considerations apply 
to sternal defects; however, the lower ster­
nal defect is associated with other anomal­
ies, all of which can usually be corrected 
with appropriate surgical procedures. The 
protruding sternum is an ugly defect which 
should be repaired. An operation is avail­
able which produces a satisfactory post­
operative appearance.
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Resume
Les deformations ou cliff or mites congenitales de 
la cage thoracique peuvent etre classees en: 1) 
deformations du sternum: pectus excavatum (de­
formation en creux), pectus carinatum ( deforma­
tion en bosse), absence de sternum; 2) deforma­
tions des cotes: absence de elites, deformation 
de l’os. Parmi toutes ces difformites, on ne trouve 
guere mention dans la litterature que de la pre­
miere ( pectus excavatum) car elle est la plus 
frequente; elle n’entraine d’ailleurs que rarement 
des troubles respiratoires ou cardiaques. Le pectus 
carinatum (difformite en bosse du sternum) est 
beaucoup plus rare; la deformation peut etre 
limitee au manche du sternum ( poitrine de 
pigeon) ou interesser tout l’os et quelques carti­
lages costaux adjacents. Dans tous les cas, la 
deformation est tres inesthetique et entraine sou- 
vent des troubles fonctionnels respiratoires; la 
methode operatoire la plus satisfaisante ici est la
technique proposee par Ravitch,1 qui consiste 
essentiellement en une osteotomie faite au niveau 
le plus adequat. L ’absence complete de sternum 
est presque toujours accompagnee d’ectopie car- 
diaque qui provoque la mort; dans les cas ou 
l’absence n’est que partielle, des troubles respira­
toires sont frequents, dus au manque de support 
pleural en avant. Ce type de malformation peut 
se compliquer de manque d’une partie du dia- 
phragme, du pericarde, d’omphalocele. Les repa­
rations seront evidemment adaptees aux conditions 
individuelles. Les malformations des cotes peuvent 
causer divers problemes; a part le cote esthetique, 
ces difformites peuvent entrainer des mouvements 
respiratoires paradoxaux, et il est hors de doute 
que les enfants qui en sont porteurs tolerent mal 
les infections respiratoires. Le plus souvent, ces 
lesions seront traitees par greffes autogenes, par 
prelevement d’un fragment d’une autre cote que 
Ion insere comme greffon.
TEMPOROMANDIBULAR JOINT SUBLUXATIONS AND LUXATIONS
STUART D. GORDON, M.S., F.R.C.S.fCJ, F.A.C.S.,* Toronto
Subluxations or Internal
Derangements
Any lesion of the temporomandibular 
joint that produces signs and symptoms 
but which is not a frank dislocation is 
called a subluxation. Since this term is in­
tended to indicate the presence of certain 
signs and symptoms, which may follow 
varying pathological changes, and since no 
partial dislocation may be demonstrable a 
better term for this entity would probably 
be “internal derangement of the joint”. This 
lesion occurs in women about twice as 
commonly as in men, and is seen most fre­
quently in the 10-year period between the 
ages of 15 to 25. Although less than half 
of the patients seen are operated upon, it 
is rarely encountered after the age of 30. 
Spontaneous recovery must therefore be 
common.
The condition is believed by some to be 
the result of pathological changes in the 
intra-articular meniscus, and by others of 
muscle dysfunction.7 It may develop with­
out any obvious cause or, in my experience, 
it has followed a fit of sneezing, jerking
“Suite 807, 170 St. George St., Toronto.
of the head while shaking a rug, sucking in 
bubble-gum or following trauma. Symp­
toms may be present for from two to 13 
years, the average being six.
Just over half of the patients give a his­
tory of clicking in the joint; this may occur 
on opening the mouth, on closing, or both. 
There has been much discussion as to the 
mechanism of production of the click. It 
may be caused by the head of the mandible 
slipping back off the posterior edge of the 
disc; or by the head jerking under a thick­
ened ridge in the disc, but there may be 
no demonstrable local cause. If clicking is 
the only symptom and the clinical findings 
are negative, active surgical treatment is 
not indicated. The patient should be 
warned not to demonstrate his ability to 
click his temporomandibular joints for the 
edification of his friends and should be re­
ferred to his dentist who may be able to 
help by adjusting his occlusion.6
Locking in any position, whether of short 
or long duration, indicates definite derange­
ment within the joint and usually requires 
surgical intervention for cure. The patient 
can as a rule release the locking by push­
ing the jaw from side to side.
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Fig. la .—Radiographs of an abnormal right temporomandibular joint: (left) showing the posi­tion of the mandibular head with the mouth closed and (right) with the mouth open. In the sec­ond view note that the head has travelled downwards but not appreciably forwards, justifying a diag­nosis of subluxation. Compare with Fig. lb.
Fig. lb .—Radiograph (left) shows the head of the mandible on the left side of the same patient as in Fig. la, that is, the normal joint—the patient’s mouth is closed; (right) the position of the man­dibular head with the mouth open.
Pain in the region of the joint occurs in about half of the patients. It may remain 
localized or radiate towards the angle of the mandible, back towards the mastoid, or occasionally medially to the tonsillar area. It may be initiated by chewing hard 
foods and thus influence the patient’s choice
of food; or it may be present only when 
attempts are made to unlock the jaw. 
Soreness in the area of the joint occurs more commonly than pain. It may occur at 
any time, and may be elicited or made worse by pressure or chewing.
In almost all patients with a history of
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clicking and/or intermittent locking there 
is some restriction of mandibular excursion, and deviation of the mandible to the 
affected side while opening. Many of these 
patients can open the mouth about three- 
quarters of an inch only, although this may 
be increased passively. To detect mandib­
ular deviation, the path of the mandible 
should be watched while the patient slow­
ly opens and closes his mouth. Palpation 
of the mandibular heads while the patient 
opens and closes his mouth will often re­
veal a difference in the manner of move­
ment or position of the two heads. Clinical 
examination should always include auscul­
tation of the joints. Crepitus usually indi­
cates arthritis (Figs, la and b).
Radiological examination of both joints 
should always be done, views being taken 
with the mouth open and with the mouth 
closed. The intra-articular injection of an opaque medium as an aid to radiological 
examination was advocated by Norgaard"’ 
some years ago. This was tried but aban­
doned since it proved painful, difficult to do, and occasionally confused the interpre­
tation of other findings. If used, it must be supplementary to the usual routine radio­
logical examination. Relative fixation of the 
head of the mandible and differences in joint spacing indicate intra-articular dis­
ease.
The condition has been treated by a 
simple removal of the intra-articular menis­
cus and some still consider this adequate 
treatment.4 Removal of the disc, however, 
shortens the distance between the angle of 
the mandible and the upper part of the 
glenoid and causes the molars on the side 
operated upon to meet before those on the 
other side. Thus an immediate good result 
may be marred later as a result of this me­
chanical defect. Eight years ago, to avoid 
this shortcoming of the usual operation, 
the author devised a procedure in which 
the meniscus is replaced by a polyethylene cap fitted on the mandibular head2, :t (Fig. 
2 ).
Under general anesthesia, the joint is 
approached through a vertical incision just 
in front of the ear, and opened just back 
of the eminentia articularis. Both compart­
ments are opened and the meniscus re-
Fig. 2.—The polyethylene cap is shown. It con­tains a small metal dot to enable the prosthesis to be located on radiological examination.
moved using small curved scissors. Pressure 
downwards by the anesthetist on the man­
dibular molars on the side being operated 
upon will often make the excision easier. 
Once the meniscus is out, the bead of the 
mandible is capped and the incision closed. 
Usually, in my experience, the nerve to the 
frontalis is stretched during this procedure. 
The resultant paralysis disappears in about three months.
Menisci removed at operation have a 
characteristic fibrillation and some show 
mucoid degeneration, a thickened plaque 
or plaques, a ridging or a perforation (Fig. 
3). It is not unusual to find the meniscus 
torn partly free of the joint capsule and, on 
occasion, doubled up in the posterior part 
of the joint.
Of 17 patients treated in this manner 
only one has an unsatisfactory result. It is 
perhaps significant that this patient was 39 
years of age when operated upon, the old­est patient in the series.
L uxations or D islocations
Luxation of the temporomandibular joint is less common than subluxation. Often no 
definite causative factor can be determined. 
Only anterior dislocations are considered here since others are always accompanied by fracture (Fig. 4). Anatomical features
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Fig. 3.—Microohotographs of excised menisci: (a ) 
howing fibrillar degeneration and, in the lower half, early 
legeneration characterized by loss of nuclei, (b) Mucoid 
legeneration. (c )  Mucoid degeneration with laking and 
vith vascular invasion.
ally he has to seek medical help. On rare 
occasions a general anesthetic may be ne­
cessary before reduction can be accom­
plished.
Partial splinting, allowing about one cen­
timetre of movement in the mandible, has 
proved valueless in preventing recurrence 
even when left in place for three months.
Recurrent dislocation requires surgical 
treatment for its cure. Some years ago the 
former methods of treatment suggested 
were reviewed and a technique was de­
scribed based on Gallie’s operation for the 
treatment of recurrent dislocation of the 
shoulder. Briefly it consists in constructing 
a new lateral ligament of fascia lata. A 
strip of fascia is passed through holes 
drilled in the zygomatic arch and the con­
dylar neck. The new ligament is tightened 
and fastened with the mouth half open. 
Originally the teeth were wired together 
for three weeks postoperatively, but this 
has been found since to be unnecessary.1
Unilateral dislocations require surgical 
treatment for their elimination. In all but 
one patient with bilateral dislocation, both 
joints have been operated upon. One oper­
ated upon in August 1961 had a new liga­
ment fashioned on one side only and has 
not dislocated on either side since. Only 
one patient, the first of 21, has had difficul­
ties following operation. It is believed that 
he developed arthritis of both joints, prob­
ably traumatic in origin owing to the fact 
that the new ligaments were tightened with 
the mouth closed.
Su m m a r y
A review of subluxations and luxations 
of the temporomandibular joint has been 
presented. It is the opinion of the author 
that subluxations of the joint, characterized 
by clicking and intermittent locking, are 
due to internal derangement of the joint in 
most instances. A method of treatment for 
both conditions has been suggested.
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suggested as predisposing factors are a 
shallow joint and a small eminentia artieu- 
laris. The first dislocation may follow yawn­
ing, sneezing, opening the mouth widely, 
or injury. Following the initial dislocation 
the condition recurs with increasing fre­
quency. Usually the patient can reduce the 
displacement by manipulation; occasion-
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Fig. 4.—Radiographs illustrating a bilateral dislocation of the temporomandibular joints. The 
upper is of the right joint, the lower the left. On each side, with the mouth open, the head lies in 
front of the eminentia articularis.
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Resume
Toute lesion de l’articulation temporo-maxillaire 
capable de provoquer des symptomes, mais qui
n’est cependant pas une vraie dislocation, est 
appelee “subluxation”. Ce terme est un peu vague 
et l’auteur propose de le remplacer par celui de 
“derangement articulaire interne”. Selon certains, 
l’etiologie de cette affection serait meniseale et 
selon d’autres, musculaire. Elle survient sans cause 
bien nette, parfois lors d’un effort de toux ou 
d’etemuement, parfois apres un traumatisme, par­
fois enfin dans des circonstances aussi variees 
qu’inattendues (souffler dans une gomme ballon, 
secouer violemment la tete en secouant un chiffon 
etc.). Le symptome le plus frequent est un coin- 
qage de l’articulation qui empeche soit l’ouverture 
de la bouche, soit au contraire la fermeture; la 
douleur est inconstante. L ’examen radiographique 
devra toujours etre pratique; l’injection de milieu 
opaque aux rayons X dans l’articulation malade 
se revele etre douloureuse, difficile et inutile. 
Lorsque les symptomes persistent, le traitement 
de choix sera l’ablation du menisque intra- 
articulaire; cette intervention sera faite sous 
anesthesie generale, par un abord vertical juste
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en avant tie l’oreille; l’excision elle-meme est 
relativement facile. Ln ce qui concerne les vraies 
luxations de l’articulation temporo-mandibulaire, 
l’auteur n’etudie ici que la variete anterieure, 
toutes les autres formes etant associees a des 
fractures. La reduction est gencralement facile, 
si on la pratique sous anesthesie generale. Les 
luxations recidivantes, qui sont frequentes, peu- 
vent necessiter un traitement operatoire. L ’auteur
utilise une technique decrite par Gallie, qui con- 
siste essentiellcment a fabriquer un nouveau liga­
ment articufaire; pour ce faire, on transplante un 
morceau de fascia lata et on le fixe d une part 
a 1’arcade zygomatique, d’autre part au col con- 
dylien; ce transplant est mis sous tension avec la 
bouche du malade en position demi-ouverte. Les 
resultats sont tres satisfaisants meme dans les cas 
de luxation bilaterale.
DUPLICATION OF THE RECTUM
L. P. MOUSSEAU, M.D., F.A.C.S.," T. KONNO, M.D., Ph.D.v 
and S. HANSON, M.D., F.C.A.P.,| Edmonton, Alta.
D uplicatio n  of a portion of the alimentary 
tract has been reported many times. Dohn 
and Povlsen1 reviewed the medical litera­
ture in 1951 and found 315 case reports 
concerned with duplication of parts of the 
alimentary tract. Duplication of the rec­
tum, however, is uncommon. According to 
Kraft,- only 70 cases of abnormalities in­
volving the prim itive hindgut were re­
ported by 1962. In 38 of the 70 cases, struc­
tures derived from the primitive hindgut, 
such as the terminal ileum, entire colon, 
urinary bladder and urethra, were dupli­
cated. In 32 cases the duplication was lim­
ited to the rectal portion. In 68 cases of 
duplication of the alimentary tract reported 
by Gross,'5 only three involved the rectum. 
Only one case of rectal duplication was re­
corded at the University Hospital in Ann 
Arbor, M ichigan, up to M arch 1961.
C ase R eport
This female infant was born of a 20-year- 
old woman, gravida II, para I, on August 28, 
1961. The birth weight was 7 lb. IOJ2 oz. No 
abnormality was noted during the infant’s stay 
in hospital. At home her weight increased pro­
gressively. Bowel movement occurred about 
six times a day and was of a yellow curdy 
consistency and of a moderate amount.
“Deceased December 17, 1962. Late Chief of 
Staff, Edmonton General Hospital.
^Associate Pathologist, Edmonton General Hos­
pital.
tDirector of Department of Laboratories, Edmon­
ton General Hospital.
In the seventh neonatal week, breast-feeding 
was discontinued and whole milk with water 
(half-and-half) was substituted. Three to four 
days later, the baby became constipated and 
passed only a small amount of stool with grunt­
ing efforts about five times a day. Subsequent­
ly, diarrhea followed and the bowel move­
ments became more frequent (12 times a day) 
and more liquid, changing from yellow to a 
greenish colour. Occasional blood staining was 
noted on the stool as well. This pattern per­
sisted for about 10 days. There was no vomit­
ing. The child was readmitted to hospital on 
November 29, 1961, with considerable weight 
loss.
On admission, the infant was irritable and 
dehydrated. Physical examination revealed no 
significant abnormality. Rectal examination
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Fig. 2.—Wall of a duplication (x 27).
Fig. 3.—Wall of a duplication (x 35).
was not carried out. She was treated with anti­
biotics and intravenous fluids, but no improve­
ment was obtained. The hemoglobin was 14.5 
g. %  and the leukocyte count was 12,900/ 
c.mm. with 93% lymphocytes. The plasma C 0 2 
content was 24 m E q./l., and the serum cal­
cium and sodium were normal.
On the fifth hospital day, a mass distending 
the anus was discovered while the infant was 
having a bowel movement. Rectal examination 
revealed a firm well-defined spherical mass 
measuring about 7 cm. in diameter. It was lo­
cated behind the rectum and seemed to be 
firmly attached to the posterior rectal wall 
(Fig. 1). A laparotomy was performed on the 
tenth hospital day and a cystic mass was found 
posterior to the rectum. Considerable difficulty 
was encountered in separating this mass from 
the posterior rectal wall, which was inadvert­
ently ruptured and resutured. Her postopera­
tive course was uneventful and bowel m ove­
ments quickly returned to normal. She was 
discharged two weeks after operation and has 
remained well.
Fig. 4.—High-power magnification of lining epitheli 
um resembling gastric surface mucosa (x 310).
Fig. 5.—High-power magnification o f lining epithelium 
showing ciliated columnar pattern (x 310).
f
Fig. 6.—Auerbach’s plexus ganglion cells found be 
tween the muscle layers (x 700).
The specimen was a spherical cystic mass 
measuring 6 cm. in diameter and was filled 
with clear mucoid material. Its wall measured 
3 mm. in average thickness. Microscopical 
study revealed that the mass was lined by  epi-
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thelium of varying type; in some areas it was 
columnar or cuboidal, and in others it was 
ciliated. In a few areas the lining was remin­
iscent of the surface layers of gastric mucosa 
without gland formation. No goblet cells were 
seen. There was a well-formed muscularis mu­
cosae; external to the submucosa, there were 
well-developed inner circular and outer longi­
tudinal muscle coats. Between the muscular 
layers, the myenteric plexus of Auerbach 
could be seen (Figs. 2 to 6).
D iscussion
Duplications of the alimentary tract ap­
pear as spherical or tubular structures 
closely applied to some part of the diges­
tive tract. They are lined by mucosa that 
could have been derived from entoderm 
and possess smooth muscle coats.
Cases of duplication of the alimentary 
tract have been reported by those working 
in various fields of medicine and following 
various specialties. Considerable confusion 
has resulted from the use of such descrip­tive names as diverticular duplication, en­
terogenous cyst, enteric cyst, gastric-thorac­ic cyst, giant diverticulum, ileum duplex, 
inclusion cyst and “reduplication”. A num­
ber of little understood anomalies of the 
intestinal tract are grouped under these many terms, with the implication that they 
may arise in a similar manner. Most au­
thors believe that they should be grouped 
under one generic term — duplication of 
the alimentary tract.
Meckel’s diverticulum, which is by far 
the commonest diverticulum, should be 
specifically excluded from the intestinal anomalies of the duplication group. It is 
an entirely different anomaly of a distinc­
tive embryonal origin, a persistent vestige 
of vitello-intestinal tract. It should be em­
phasized that the vast majority of divertic­
ula of the alimentary tract are of the ac­
quired type, and truly congenital diverticu­
la are extremely rare.
Five Theories (Mechanisms) of
Reduplication
The origin and mode of development of 
alimentary tract duplication have not been completely clarified. Several hypotheses are set forth in the literature, including those of Lewis and Thyng4 and Bremer8 which
have been cited by many workers in this field.
Theory o f Lewis and Thyng.—Lewis and 
Thyng4 demonstrated small buds arising 
from the epithelium of the alimentary tract 
and penetrating the subepithelial connec­tive tissue in the embryos of pigs, rabbits, 
cats and humans between the fourth and 
eighth weeks. These buds were originally 
described by Keibel5 as a constant finding 
on the antimesenteric portion of the em­
bryonal intestinal tract. In normal develop­
ment, the epithelial cell nests usually dis­
appear, but many occasionally persist and 
become expanded; they may either remain 
connected with the lumen or become de­
tached to form a closed cyst. With further 
expansion, the diverticulum is likely to find 
a pathway through the muscle coat along 
the clefts made by the piercing vessels 
(Fig. 7).
Fig. 7.—Diagrams showing the development of a thin-walled cyst of diverticular origin: (a) Diverticulum confined by the circular layer of muscles; it will bulge inward with growth, (b) Diverticulum after having pierced the circular layer; the longitudinal layer of muscles bulges out­wards. (c) Diverticulum after both muscular lay­ers have been pierced; the wall of the diverticu­lum consists of mucosa covered by serosa, (d) Free thin-walled cyst.
The rarity with which duplications are 
found elsewhere than on the antimesenteric 
surface of the alimentary tract and the fact 
that duplications are most frequently lo­
cated along the mesenteric aspect of the 
tract are considered to be strong evidence 
against the theory of Lewis and Thyng.4 
Moreover, Lewis and Thyng did not find 
any budding in the large intestine where many duplications have occurred. Willis7 
states that he has rarely encountered a diverticulum on the antimesenteric border 
of the intestinal tract and most embryolo­
gists do not even mention them.
Theory o f Bremer.—Bremer8 divides the duplications into spherical and tubular 
forms. He proposed that most of the spheri­cal forms are derived from the diverticu-
October 1963 DUPLICATION O F RECTUM 441
Fig. 8.—Sketch of Johnson’s model of the epi­
thelium of the esophagus at the seventh week. 
The epithelial walls have greatly thickened. Be­
low the main lumen are individual vacuoles with­
in the epithelium; above the lumen is a chain of 
confluent vacuoles with two orifices.
lum of Lewis and Thyng, and a few of the 
spherical and most of the tubular structures 
represent true duplication, the develop­
ment of which he explains on an embryo- 
logical basis. Following Johnson’s observa­
tion',9 Bremer states that during the sixth 
week of embryonal life the intestinal tract 
passes through a ‘solid stage’ during which 
the lumen is narrowed or even occluded 
by the proliferation of the epithelial cells. 
The epithelial cells secrete a fluid which 
gathers intercellularly to form Vacuoles’ 
arranged in chains or rows (Fig. 8). The 
vacuoles eventually open into the lumen. 
In rare cases, however, the chains of fused 
vacuoles may retain their form and cause 
duplication. This transition can be followed 
in the diagrams taken from his article 
(Fig. 9). The epithelial cells become dif­
ferentiated into columnar cells resting on 
the basement membrane. As the tube 
grows, the two lumina move apart and the 
basement membrane and submucosa grow 
between them. With further separation, the 
muscular layers and the serosa would fol­
low to produce completely separated in­
testinal tracts, both with their own com­
plete coats.
The vacuoles may coalesce only with 
each other or they may open into the intes­
tinal lumen. The duplication may, there­
fore, be completely closed off from the 
main gastrointestinal lumen or may con­
nect with it anywhere along its length. 
Theoretically, three or more channels are 
possible. Bremer emphasizes that the du­
plicate thus differs from the diverticulum 
in that the greater portion of its wall is
Fig. 9.—Diagram depicting the development of 
duplication. A. Early stage of alimentary tube. 
B. Solid stage. C. Two vacuoles in cell mass. D. 
Two epithelial lumina with conjoined basement 
membranes. E. Conjoined circular muscle layers 
between hollow structures. F. Same in horizontal 
position which can progress to: G. Free duplicate 
tubes, each with complete intestinal wall and 
separate mesentery. [Reproduced with the 
kind permission of the publishers of the Archives 
o f Pathology (ChicagoJ.8]
always provided with the complete layers 
of the intestinal wall. The unfused portion 
of the wall is always provided with the 
complete layers of the intestinal wall. The 
fused portion of the wall, however, con­
tains various layers.
Bremer’s theory rests on a good embryo- 
logical base and appears to be quite logi­
cal. It has, however, met opposition from 
those who disagree with respect to the 
validity of the concept of the solid stage’ 
of the embryonal intestinal tract.
Theory o f Edwards,10 Hudson,11 Van 
Zwalenburg12 and Ravitch13.— Edwards,10 
Hudson,11 Van Zwalenburg12 and Ravitch13 
proposed the “caudal-twinning” theory as 
an explanation for the development of du­
plication. According to these workers, the 
twinning process involving the hindgut 
anlage occurs early in the embryonal life 
before the primitive tube has been entirely 
formed. The distal portion of the ileum, 
all of the colon and rectum, the urinary 
bladder and the urethra are derived from 
the hindgut. When twinning of the hind- 
gut occurs, all of the structures derived 
from it would also be doubled. Menten 
and Denny14 place this event at some time 
before the embryo reaches the 10 mm. 
stage. Apparently this theory provides a 
satisfactory explanation for the group of 
cases in which the terminal ileum and
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colon, as well as the bladder and urethra, 
are duplicated. It does not, however, ex­
plain the development of duplication else­
where in the digestive tract.
Omphalomesenteric duct remnant theory. 
—Fitz15 seems to have been the first 
American worker to draw attention to the 
importance of the remnants of the ompha­
lomesenteric duct as a cause of intestinal 
duplication. According to this author and 
to Black and Benjamin,16 when the rem­
nants of the duct persist and remain patent 
and continuous with the intestinal lumen, 
they form Meckel’s diverticulum. This 
structure, although usually found in the 
vicinity of the ileocecal valve, may, accord­
ing to variation in embryonic intestinal de­
velopment, occur anywhere between the 
pylorus and cecum. Obviously this theory 
does not explain the origin of duplications 
in other portions of the alimentary tract.
N otochord theory— On the other hand, 
Veeneklaas17 proposed a role for the noto­
chord in the development of the duplica­
tions. The notochord appears during the 
third embryonal week, its head process 
wedging between the cells forming the en­
toderm. Should there be incomplete sep­
aration of the notochord from the en­
toderm, traction may be exerted upon the 
primitive gut in such a way that a pouch 
of gut is drawn toward the vertebral 
bodies. Loss of continuity between the 
pouch and the primitive gut from which 
it arose, combined with continued growth 
of the pouch, may result in a duplication.
This theory was subsequently supported 
by McLetchie, Purves and Saunders18 and 
Line and Slanina19 who also suggested that 
the neuroenterochordal adhesions occur 
during early development and result in 
major duplication involving structures de­
rived from the primitive hindgut. Instances 
of simultaneous spinal column abnormali­
ties and central nervous system defects are 
cited in support of this theory.
Thus there is no single theory which 
satisfactorily explains the development of 
duplication of the alimentary tract in gen­
eral. Furthermore, the caudal end of the 
body is the commonest site for the devel­
opment of various kinds of anomalous 
cysts, tumours and fistulas of vestigial ori­
gin. Here numerous anlagen appear almost 
simultaneously, some of which proceed 
through a complex series of changes to 
form the organs or system while others de­
velop to a certain stage only to regress 
and disappear. These events make studies 
of duplication of the rectum more difficult 
than those of duplication elsewhere in the 
alimentary tract. Some of these anomalies 
will be discussed briefly.
Pathological Entities in Reduplication
Post-anal gut cyst ( tail-gut cyst).—The 
case reported by Middeldorph20 is gener­
ally considered to be the first instance of 
the cyst of post-anal gut origin. The human 
embryo for a time possesses a true tail 
which is most highly developed in the early 
stage of 8 to 10 mm., and thereafter gradu­
ally regresses until it has completely dis­
appeared in 35 mm. embryo.21 It contains 
an extension of the hindgut (post-anal 
gut), the caudal part of the neural tube, 
notochord and condensation of mesen­
chyme which will form the lower sacrum 
and coccyx.22 According to White,23 the 
post-anal gut is normally absorbed by the 
10 mm. stage following gradual oblitera­
tion of its lumen by epithelial prolifera­
tion. It might be expected that an abnorm­
ality arising from failure of absorption 
would occur most frequently at the re­
gion where the epithelial vestige is last 
observed, the most caudal portion. White 
states that in the adult this corresponds 
to the anococcygeal raphe. Any cyst or 
cysts arising from such vestiges may thus 
be separated into sections which lie above 
and below the pelvic diaphragm. Peyron,24 
who made a detailed study of this subject, 
proposed that an anterior sacrococcygeal 
or retrorectal cyst containing an epithelial 
lining of intestinal type and having no 
definite muscular or serosal coat could be 
assumed to be of post-anal origin. There­
after numerous cases of post-anal gut cysts 
have been reported by Gius and Stout,22 
Galletly,25 Thomason,26 Robertson and 
Wride,27 Raven,28 Bonser et a l.,29 Hawkins 
and Jackman30 and Dukes and Galvin.31
Neuroenteric canal cyst.— The neuroen­
teric canal is a transient communication 
between the neural groove and the entero-
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dermal gut tube at the very early embryo­
nal stage of 2-3 mm. It is lined by a single 
layer of cells which are presumably of both 
entodermal and ectodermal origin. It joins 
the hindgut to the caudal end of the neural 
plate and at this stage lies caudal to the 
notochord. Vestiges of it may be found 
in the substance of the second or third 
sacral vertebrae.
Lockhart-Mummery'1'- proposed that the 
neuroenteric canal was the possible source 
of cysts of the presacral region. White,23 
however, does not accept this theory be­
cause it is very difficult to correlate changes 
in adults with a very transient structure of 
the early embryo. Cases of Ladd and 
Gross33 were associated with defects of the 
vertebral column, but the level of the de­
fect varied.
Anal-gland cyst.—At or immediately 
above the rectal and post-anal junction, 
minute outgrowths of epithelium project 
into the surrounding mesenchyme, and 
even on to the lower surface of the levator 
ani. These are the anal glands which may 
be lined by columnar, stratified or cuboidal 
epithelium. Fistulas, cysts and neoplasms 
arising from the glands have recently been 
discussed by Dukes and Galvin.31
Cloacal ( m em brane) cy st— The location 
of the tail-gut cyst is well defined as retro­
rectal. Anterior rectal or perineal cysts 
may form as a result of the persistence of 
remnants of the cloacal membrane. Gius 
and Stout22 reported two cases which they 
believed developed from the entoderm of 
the cloacal membrane. Another case of this 
kind was reported by Thomson and Farm­
er.34 Very little has been written about 
anomalies of this apparently important 
structure. It seems desirable that more 
studies should be carried out.
Pathology of Rectal D uplications
Duplications of the rectum vary widely 
in their shape. Most common of all are the 
spherical or ovoid hollow structures, occa­
sionally communicating with the rectum. 
A few of them are elongated tubular struc­
tures firmly attached to the rectum and 
usually not communicating with it. The 
duplications may be as small as 1-2 cm. 
in diameter; the larger ones can be 10 cm.
or more in diameter. The tubular ones tend 
to be of about the same diameter as the 
rectum.
In the majority of the reported cases, 
rectal duplication has been intimately at­
tached to the rectum and has shared the 
musculature and blood supply made avail­
able by the coalescence of the muscular 
layers of the two tubes where they lie to­
gether.
The epithelial lining of the rectal dupli­
cation always resembles that of some part 
of the alimentary tract, but it does not 
necessarily correspond to the mucosa of 
the rectum. Occasionally two or even three 
types of the alimentary tract mucosa are 
found. The presence of gastric mucosa in 
a duplicate of the rectum has been con­
firmed in only one case reported by Stock- 
man, Young and Sholes.35 For the most 
part the lining is well preserved, but occa­
sionally it is partially destroyed by necrosis 
and enzymatic digestion.
The reduplications usually contain a 
clear, colourless, mucinous fluid. Sometimes 
there is necrosis owing to the pressure and 
sloughing of the lining mucosa; the fluid 
may then become hemorrhagic or brown­
ish. If a duplication has a communication 
with the rectum, fecal material can regurg­
itate into the duplicate.
C linical  Sy m pto m s  and Signs
Duplications of the rectum are usually 
found in infancy or childhood, since the 
lesions are such that they attract attention 
in the early years. They may, however, 
be discovered at any period of life. As a 
rule, the cyst or tube-like structure be­
comes so dilated that it encroaches upon 
the adjacent lower bowel and partially ob­
structs it. Those which are located behind 
the rectum give early compression of the 
rectum, constipation and distension of the 
abdomen. The mass usually can be palp­
ated by digital examination in the presac­
ral area. Often rectal pain is produced by 
distension of the rectum or the reduplica­
tion, and occasionally pressures may also 
cause necrosis and bleeding. In those cases 
where the duplication is of the elongated 
tubular type, it is usually an abnormality
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of the lower end of the structure that pro- 2. 
duces the symptoms. This may be an im- 3 
perforate anus, accessory perineal anus, 
urethral fistula or rectovaginal fistula.
Treatment
Usually the treatment of duplication of 5 
the rectum is surgical. Both the tubular 
and cystic types of duplication and the rec- ( . 
turn often have a common wall and a firm 
union is formed by coalescence of the 
muscle coats. This makes it difficult if not ' '  
impossible to separate one from the other 
without causing injury to the rectum. Care 8- 
must be taken not to perforate the rectum.
It should be remembered that for the pa- 9. 
tient with a retrorectal cyst, extirpation of 
the associated gastrointestinal tract results 
in a permanent colostomy. The arterial and 10. 
venous channels to the rectum usually 
course over the surface of the duplication, n. 
Occasionally, the surgical removal of the 
duplication may result in an impairment 19 
of the rectal blood supply. If there is a 
double rectum and anus, one anus should 
be closed after the septum between the 13 
lumina has been removed. It is not neces­
sary to treat the whole defect in cases of 1 ( 
long tubal duplication, as long as there is 
no obstruction to the fecal passage.35 Cor­
rection of the anomaly at the lower end of j- 
the duplication would produce a satisfac- 
tory result. The possibility of recurrence 
of symptoms because of the presence of 
multiple small satellite cysts in the wall of 16. 
the duplication must be recognized.2
Summary 17'
A case of a rare congenital malforma- jg 
tion, duplication of the rectum, is pre­
sented. The duplication was a cystic struc­
ture measuring 6 cm. in diameter posterior 
to the rectum. Five theories to explain the 19- 
mechanism of this duplication are re­
viewed. No single theory satisfactorily ex­
plains all aspects of the development of 
this anomaly. The pathology of the lesion 
is discussed. Some clinical aspects are also 
considered. 21.
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R e s u m e
Le dedoublement de diverses regions du tube 
digestif est une anomalie relativement frequente; 
c’est ainsi qu’une revue recente de la litterature 
sur cette question a permis d’en retrouver 315 
cas. Les dedoublements du rectum sont par contre 
tres rares. Les auteurs rapportent ici l’histoire d’un 
cas qui leur est personnel. II s’agissait d’une petite 
fille chez qui l’anomalie fut remarquee vers la 
septieme semaine; a cette date, on proceda au 
sevrage, et des troubles intestinaux apparurent, 
principalement de la constipation, suivie de diar- 
rhees puis de quelques selles sanguinolentes. L ’en- 
fant fut envoyee a l’hopital. A l’admission, on ne 
pratique pas d’examen rectal, et ce n’est que vers 
le cinquieme jour que l’on nota l’existence d’une 
masse distendant la region anale. Le toucher 
permit de reconnaitre une tumefaction arrondie, 
bien definie, de 6 cm. de diametre, semblant fixee 
a la paroi rectale posterieure. On pratiqua une 
laparotomie exploratrice. Une masse kystique fut 
effectivement reperee en arriere du rectum, qui 
fut tres difficile a diver. Durant cette dissection, 
la paroi rectale fut accidentellement ouverte, ce 
qui necessita sa suture. Les suites operatoires 
furent satisfaisantes; l’examen anatomo-patholo- 
gique de la tumeur la montra remplie de cavites 
contenant une substance mucoide; la paroi de 
ces kystes etait tapissee d’un epithelium par en- 
droits cylindrique ou cubique, et ailleurs cilie. 
En general le dedoublement du rectum est reconnu 
tres tot dans l’enfance; la formation kystique ou 
tubulaire comprime le rectum et provoque des 
troubles de constipation pouvant aller jusqu’a un 
etat de subocclusion. Le traitement ne peut qu’etre 
chirurgical, visant a resequer la partie anormale; 
cependant les tuniques musculaires rectales et 
anormales sont intriquees l’une dans l’autre et 
cette ablation est difficile. Du point de vue etio- 
logique, on est encore peu renseigne. Diverses 
theories, reposant sur des considerations embryo- 
logiques, ont ete avancees par divers auteurs; elles 
sont resumees et discutees dans ce travail.
A PRIMER OF PATHOLOGY. F. A. Ward. 116 
pp. Butterworth & Co. (Canada) Ltd., Toronto, 
1962. $3.50.
This small book is intended for “anyone who 
is interested in pathology . . . especially for 
those who find far more pleasure in a good 
detective yam than in standard works of path­
ology”. Since it combines the brisk writing 
of a yarn with the essential lore of disease pro­
cesses it succeeds in its intent.
The major topics of general pathology are 
described, the only important deficit being a 
consideration of hereditary mechanism in etiol­
ogy. The author’s approach is on a historical 
basis so that the reader meets the great fig­
ures as well as the great subdivisions of the 
subject. A proper emphasis on the correlation
of clinical and pathological elements of disease 
is maintained. This is sometimes disarmingly 
concealed as in the natural history of cancer 
exemplified by  the cat-loving spinster, Miss 
Lovemore. Undergraduate readers may find 
this far-fetched, if not facetious; pathologists 
will echo the feelings of their fictional col­
league who did not name the prim al- ’ site 
because no one told him where the tissue was 
taken from.
By definition a primer is “a first means of 
instruction”. This book should be read for 
instruction by everyone beginning the serious 
study of pathology at any level of training. It  
should also be  read by those ending such a 
study— when they can appreciate its wisdom; 
it is highly recommended.
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THE CARPAL TUNNEL SYNDROME”
KENNETH W. E. PAINE, M.B., B.S., F.R .C .S.(Eng.), F.R.C.S.[C],t Saskatoon, Sask.
T here is a certain amount of confusion re­
garding the differential diagnosis of 
lesions which cause pain and disability of 
the hands, but the carpal tunnel syndrome 
should be readily recognized.
TABLE I.—Carpal Tunnel Syndrome
1. Acroparesthesia
2. Progressive numbness in the median nerve 
distribution
3. Progressive weakness and atrophy of the thenar 
muscles
The carpal tunnel syndrome has three 
modes of presentation (Table I). The com­
monest is that of burning and tingling pain 
usually in middle-aged women, which 
comes on in the middle of the night and 
is relieved by cooling the hand or by 
swinging the arm. In association with this 
burning and tingling pain there is quite 
often numbness, usually of the middle 
finger but sometimes of the index finger 
as well and occasionally of the thumb. 
The patient states that the fingers feel as 
though they are swollen when in fact this 
is never possible to demonstrate on ob­
servation. The symptoms tend to occur 
after some increased activity during the 
day and therefore in women may occur 
after the yearly spring-cleaning. In Sas­
katchewan I have examined farmers’ wives 
who have developed the syndrome when 
painting the house during the quieter win­
ter season. This is the condition of acro­
paresthesia and I believe with McArdle1 
that compression of the median nerve 
in the carpal tunnel is the commonest 
cause of acroparesthesia. Symptoms in 
these patients may occur on and off for 
some months, and are usually relieved by a 
period of rest, but return if the patient 
over-exerts herself again. The longer the 
burning paresthesias have been present the 
more likely is the development of motor 
signs such as wasting and weakness; these
‘’Presented at the Annual Meeting of the Royal 
College of Physicians and Surgeons of Canada, 
Edmonton, January 1963.
tAssociate Professor of Surgery (Neurosurgery), 
University of Saskatchewan, Saskatoon, Sask.
are restricted to the muscles of the thenar 
eminence. Inability to oppose the thumb to 
the forefinger is a considerable handicap.
A second and smaller group of patients 
present with progressive wasting of the 
thenar eminence associated with weakness 
and numbness in the distribution of the 
median nerve. These patients may have 
little or no pain. The third group present 
with progressive numbness of the distribu­
tion of the median nerve again usually 
without pain.
One of the problems in diagnosis is that 
it is not realized that the pain associated 
with the carpal tunnel syndrome may fre­
quently spread up the forearm, less com­
monly into the upper arm, and occasion­
ally even to the region of the shoulder. If 
one considers the pathology of the condi­
tion it is not difficult to explain why this 
should be so. Certainly such pains are not 
due to compression of the median nerve 
but are due to the etiological condition. 
In fact, the cause of the compression of 
the median nerve in the carpal tunnel is 
an increase in the bulk of the soft tissues 
which pass through this tunnel, mainly as 
a result of a chronic non-specific tenosy­
novitis. It is not difficult to understand how 
chronic inflammatory and edematous 
lesions of the tendon sheaths in this region 
will also affect the forearm tendons and 
perhaps in some instances the muscles of 
the arm, so that the spread of discomfort 
is very readily explained.
The diagnosis can be made on the classi­
cal history of burning and tingling night 
pain that wakes the patient and is relieved 
when she gets up and shakes her arm 
about. Examination of those patients whose 
only complaint is pain may reveal only 
some minimal numbness in the distribu­
tion of the median nerve without any ob­
vious wasting or weakness of the muscles, 
but in some instances wasting of the thenar 
eminence is demonstrated and in particu­
lar there will be weakness of flexion and 
opposition of the thumb. Involvement of 
the two lumbricales may result in some 
very slight clawing of the first two fingers
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of the hand. Occasionally in this condi­
tion the median nerve may be palpated 
above the carpal ligament as a very large 
soft structure, percussion of which results 
in tingling spreading down to the outer 
fingers of the hand.
The pathology of the carpal tunnel syn­
drome is mentioned briefly. While in most 
instances unusual activity in an older per­
son seems to be the precipitating cause of 
a chronic tenosynovitis, there are certain 
well-recognized conditions which can 
cause the carpal tunnel syndrome. The con­
dition is very common in rheumatoid ar­
thritis. It occurs in pregnancy when there 
is an increase in the extracellular fluids in 
most parts of the body as well as in the 
carpal tunnel. It occurs in myxedema. It is 
seen in the acromegalic patient where both 
bony overgrowth as well as soft-tissue over­
growth play a part. It is im portant to rec­
ognize these conditions, since in many of 
them the soft-tissue swellings are revers­
ible and treatment directed at the primary 
lesion will result in relief of symptoms 
from the median nerve compression.
Confirmatory tests have been introduced 
to aid in the diagnosis of median nerve 
compression at the wrist, one being the 
pneumatic tourniquet test and the other a 
measurement of nerve conduction. In the 
pneumatic tourniquet test described by 
Gilliatt and Wilson,2 the sphygmomanom­
eter cuff is placed on the upper arm and 
inflated to a pressure between systolic 
and diastolic. Sensory testing is then car­
ried out on the patient’s hand and, in the 
normal person, sensory impairment begins 
after some two or three minutes usually in 
the little and ring fingers. In the patient 
w ith the carpal tunnel syndrome, sensory 
impairment occurs initially in the median 
nerve distribution and usually occurs 
after only one-half to one m inute of tourni­
quet compression.
The second test is a measurement of nerve 
conduction times. Gilliatt and his associ­
ates3' 4 have shown that there is a slowing 
of conduction through a peripheral nerve 
which has been compressed. This can be 
demonstrated in the median nerve by 
stimulating some part of the skin in the 
median nerve distribution and measuring 
the time taken for such impulses to reach
electrodes on the m edian nerve above the 
wrist, or by stimulating the m edian nerve 
above the wrist and then noting the time 
taken for muscle contraction in the thenar 
eminence to occur. These results can be 
com pared with the normal, w hen it will 
be shown that there is delayed conduction 
time in the patient with the carpal tunnel 
syndrome.
The treatm ent of these patients, as ind i­
cated above, is directed towards any known 
prim ary lesion such as rheum atoid arth ri­
tis, and at the same time conservative 
treatm ent can be applied to the wrist. In 
the main, this consists of fixation in a splint 
m aintaining the hand in the position of 
function. Analgesics, as required, are p re­
scribed to relieve discomfort. A splint often 
has to be worn for many weeks before it 
can be discarded w ithout fear of recur­
rence of symptoms. I t is true that cortisone 
and hydrocortisone and sometimes saline 
have been injected locally into the region 
of the carpal tunnel but, I think, w ithout 
any satisfactory proof that they are bene­
ficial.
I have no doubt w hatever that in most 
instances it is far better to consider early 
operation because the surgical procedure 
is simple and the results are excellent. This 
procedure should be considered particu ­
larly in those patients who are suffering 
from acroparesthesia only, since the relief 
of burning and tingling pain in this type 
of carpal tunnel syndrome are immediate. 
Basically the operation is incision of the 
transverse carpal ligam ent so as to allow 
the carpal tunnel to open a little and re­
lieve the compression of the structures 
therein. This can be done by an open 
method which I have used in some of my 
earlier cases where an incision is m ade on 
the medial side of the thenar em inence 
down to the wrist. The transverse carpal 
ligament can then be divided under direct 
vision over the whole extent of this in­
cision and the median nerve examined. 
During the time this type of operation was 
performed, it was quite readily dem on­
strated that there was indeed a change in 
calibre of the median nerve as it passed 
between the hook of the ham ate and the 
pisiform, constriction occurring in this re­
gion. This type of incision, however, leaves
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Fig. I Fig. 2
Fig. 1.—The retinaculotome being inserted beneath the transverse carpal ligament. Fig. 2.— 
The transverse carpal ligament has been divided and the swollen median nerve can be clearly seen.
a very poor scar and it is possible that the 
nerve may become adherent to it. All of 
my troublesome minor complications have 
occurred in patients where this type of in­
cision has been made.
Except for the first 10 cases, I have al­
ways used a small transverse incision at 
the wrist, retracted or divided the palmaris 
longus and then incised the transverse car­
pal ligament over the median nerve. An 
instrument, the retinaculotome (Fig. 1), 
which I devised,5 is now inserted so as to 
divide the transverse carpal ligament both 
upwards and downwards throughout its 
full extent (Fig. 2). This operation is car­
ried out in a bloodless field using a tourni­
quet cuff and takes no more than five 
minutes. After the operation, a compres­
sion dressing is applied and the hand is 
elevated for the first 24 hours, care being 
taken that the blood supply to the fingers 
is not restricted by these measures.
R esults of O pebation
I have carried out operations on 119 
patients for the carpal tunnel syndrome, 
15 were male and the rest female (Table 
II). Thirteen patients required two opera­
tions, one on each side, and one patient
required three operations, two of which 
were on the same side. There were thus a 
total of 133 operations (Table III). In all 
except two cases the patients achieved im­
mediate relief of their painfid burning and




M ales.................................................  15
T otal............................................  119
tingling from the time of operation and 
were extremely pleased in this regard. If 
sensory loss or motor loss with wasting 
was present then the results were not as 
striking. Approximately half of the patients 
with definite neurological signs showed im­
provement after some months but the more 
severe the lesion before operation the less 
likely were they to get any satisfactory 
neurological recovery. As a result some pa­
tients complained of persisting dysesthesia
TA BLE I I I .— Ca r pa l  T un n el  S yndrom e
Total number of patients....................................  119
Unilateral operations................. 105
Bilateral operations...................  13
Reoperations................................ 1
Total operations..................................................... 133
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as a result of the numbness in the hand 
and some complained of inability to use 
the hand because of the loss of opposition 
of the thumb and finger. These were few, 
however, and the majority, since most of 
the patients f operated upon were com­
plaining mainly of night pain, were satis­
fied.
In two patients the results were not good 
and in both of these the poor result was 
due to the formation of a hematoma, a 
result of either incorrect application of the 
pressure dressing or of failure to elevate 
the hand from the time the tourniquet 
cuff was removed. In any case, both these 
patients continued to complain of pain 
which, although it may not have been the 
same pain as before the operation, was 
certainly disabling. Upon one of these pa­
tients re-operation was carried out and a 
large amount of scar tissue removed from 
the site of the previous operation. This, 
however, did not greatly improve her con­
dition.
Su m m a r y
The classical clinical pictures seen in 
the carpal tunnel syndrome have been pre­
sented. Their recognition should make di­
agnosis relatively easy. The cause of the 
condition has been considered, as well as 
the findings on neurological examination, 
the two confirmatory tests that are avail­
able to localize the site of the nerve com­
pression, and the methods of treatment 
that may be applied.
Operation by the closed method is 
recommended upon all patients except in 
the presence of rheumatoid arthritis, preg­
nancy, myxedema or acromegaly where 
the symptoms may be relieved by treat­
ment directed towards the primary condi­
tion. Even in these patients, operation 
should be considered if the symptoms are 
not improved by treatment of their pri­
mary condition.
One hundred and thirty-three operations 
have been carried out on patients with the 
carpal tunnel syndrome with only two poor
results, both due to the formation of a 
hematoma postoperatively.
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R e s u m e
Le syndrome dit “du tunnel du carpe” se ren­
contre sous trois formes. La premiere et la plus 
frequente, consiste en des douleurs en brulures, 
frappant surtout des femmes d’age moyen, sur- 
venant au milieu de la nuit, et cedant au froid. 
Des sensations particulieres accompagnent cette 
crise: sensation de gonflement des doigts, qui ne 
correspond a rien en realite. Dans fa seconde 
forme, il se fait une atrophie progressive de 
l’eminence thenar accompagnee de faiblesse et 
de diminution de la sensibilite dans la region 
innervee par le median. Dans la troisieme forme, 
il s’agit purement et simplement d’un syndrome 
d’atteinte mediane. Pour l’auteur, tous ces 
troubles sont a ramener a une compression du 
nerf median; cette compression peut etre due, 
dans la grossesse, a l’augmentation des fluides 
extracellulaires, dans l’arthrite rhumatoide, des 
phenomenes de teno-synovite chronique peuvent 
aboutir au meme resultat; le myxcedeme cree 
des conditions proches de celles de la grossesse; 
l’aeromegalie cause une hypertrophie des parties 
osseuses provoquant la meme compression. Cette 
etiologie nerveuse peut d’ailleurs etre precisee 
par l’examen de la conductibilite du nerf. Le 
traitement visera evidemment a supprimer la 
cause de la compression. Conservativement, on 
peut essayer de fixer la main sur une atelle en 
position droite; des analgesiques, de la cortisone 
ou de l’hydrocortisone, locales ont ete essayes 
sans grand succes. Le traitement operatoire est 
simple; il consiste essentiellement a sectionner le 
ligament transverse du carpe. de fapon a per- 
mettre au tunnel carpien de s’entrouvrir. La voie 
d’acces recommandee est une petite incision trans- 
versale sur le poignet. L ’auteur a effectue 133 in­
terventions de ce genre avec seulement deux cas 
suivis de resultat insatisfaisan'ts ( dus a la forma­
tion d’hematomes post-operatoires). A noter egale- 
ment dans cette serie, 13 cas operes des deux 
cotes.
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CROHN’S DISEASE—DIAGNOSIS AND MANAGEMENT OF 
50 SURGICALLY PROVED CASES0
E. LETW IN, M.D., G. F. BONDAR, M.D., C.M., F.R.C.S.JC] and W. C. MacKENZIE,
M.D., C.M., M.S., F.A.C.S., F.R.C.S.JC], Edmonton, Alta.
T h is  study concerns 50 patients with surgi­
cally proved regional enteritis encountered 
over a 15-year period at the University of 
Alberta and Royal Alexandra Hospitals, 
Edmonton. Seventeen patients had acute 
regional enteritis, and 33 had the chronic 
form of the disease. The sex incidence 
shows a slight male predominance in both 
stages of this lesion.
Acute Crohn’s Disease
The average age of the 17 patients with 
acute regional enteritis was 32 years. The 
youngest was eight and the oldest was 73 
years. Fifteen of the patients presented 
with acute abdominal pain which was clin­
ically indistinguishable from acute appen­
dicitis. Two patients had intermittent acute 
abdominal pain over a three-week period. 
One of the latter had intermittent diar­
rhea. Thirteen of the patients had a leuko­
cytosis ranging from 11,000 to 23,000/ 
c.mm., with the predominance of poly­
morphonuclear Jeukocytes. Four of the pa­
tients had normal leukocyte counts.
All of the acute cases were subjected to 
emergency operation. Appendectomy was 
performed upon 14 patients. Acute sup­
purative appendicitis was reported by the 
pathologist in one patient only. Three of 
the patients did not have an appendec­
tomy, even though the cecum was appar­
ently free of inflammation. All patients 
demonstrated a fiery-red, slightly thick­
ened portion of terminal ileum varying in 
length from 4 to 40 cm. The associated 
mesentery was thickened and edematous 
and contained numerous enlarged lymph 
nodes. Two patients were found to have 
double lesions with intervening normal 
bowel; one with an additional lesion in the 
jejunum, and one in the ileum. One pa-
° Presented at the Annual Meeting of the Royal 
College of Physicians and Surgeons of Canada, 
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Department of Surgery, University Hospital, Ed­
monton, Alta.
tient had inflammatory involvement of the 
adjacent cecum without encroachment 
upon the base of the appendix, which was 
removed.
There was no morbidity or immediate 
mortality in the acute cases. One death 
occurred on the thirtieth day following 
laparotomy as a result of hypertensive 
encephalopathy. Twelve of the remaining 
16 patients were available for follow-up 
study. The average length of follow-up was 
six years. Nine of these 12 patients have 
remained well without further treatment. 
The remaining three demonstrated progres­
sion of their disease to the chronic form. 
Two eventually required definitive surgical 
procedures and now are symptom free. The 
remaining patient has progressed to the 
subacute form of the disease, but is ade­
quately controlled by medical manage­
ment. A follow-up study by Crohn1 of 
surgically diagnosed regional ileitis demon­
strated that in 75% of the cases the dis­
ease progressed to the subacute or chronic 
form.
Chronic Crohn’s Disease
The average age of the patients first 
seen with the chronic form of this disease 
was 36 years. The youngest patient was 14 
and the oldest was 69 years. The more 
common presenting symptoms were: inter­
mittent, crampy, lower abdominal pain, 
28; intermittent diarrhea, 12; loss of 
weight, 12; vomiting, 7; and rectal bleed­
ing in 7 patients. In the majority, the 
erythrocyte sedimentation rate and the 
leukocyte count were increased. In nine 
patients, the serum proteins were decreased 
and the albumin-globulin ratio was re­
versed. Four patients presented with ane­
mia. Five patients demonstrated no abnor­
mal laboratory findings. Roentgenographic 
studies revealed a Kantor string sign in 10, 
small bowel obstruction in eight, and in 
one patient confirmed the presence of an 
external fistula.
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Medical Treatment
Twenty of the 33 patients with chronic 
disease had been subjected to medical 
management before operative intervention. 
This treatment included low-residue diet 
in eight; cortisone in six; antispasmodics 
in five; sulfonamides and/or antibiotics in 
five; and an ulcer regimen in two patients. 
Nineteen of the 20 patients demonstrated 
temporary improvement with medical 
treatment, but it was not sustained.
Indications for Operation
The duration of symptoms before opera­
tion ranged from four to six years and 
averaged two years. The indications for 
operation were: bowel obstruction, 17; in­
tractability, 3; intra-abdominal mass, 2; 
fistula, 2, and massive hemorrhage, 1. In 
the remaining eight patients, exploratory 
laparotomy was performed with a pre­
operative diagnosis of perforation, inflam­
mation or malignancy of the gastrointes­
tinal tract, and at operation regional 
enteritis was encountered.
Initial Surgical Treatment
The initial surgical procedures in the 33 
patients with chronic regional enteritis 
were: resection, 22; exclusion, 6; bypass, 
2; exploratory laparotomy, 2; and closure 
of a perforation in one patient.
Of the 22 resection procedures, right 
hemicolectomy with removal of the dis­
eased ileum (ileocolic resection) was per­
formed upon 17 patients (Fig. 1). In­
cluded in this group are lesser procedures 
such as resection of the involved ileum and 
a variable portion of ascending colon. The 
ileocolostomies were performed as end-to- 
end anastomoses in the majority of patients. 
Segmental resection of small intestine was 
carried out on the five remaining patients. 
Ileum was resected in four patients, and 
jejunum in one patient. Continuity of small 
bowel was re-established by end-to-end 
anastomosis.
The exclusion procedure was performed 
in six patients (Fig. 2). The ileum was 
divided proximal to the diseased portion 
and continuity of the gastrointestinal tract 
was usually re-established by end-to-side
Fig. 1.—Right hemicolectomy and resection of 
diseased ileum.
ileotransverse colostomy. The defunctioned 
distal ileum was either closed or decom­
pressed. The decompression was accom­
plished usually by delivering the open 
ileum through the anterior abdominal wall 
to create a mucocutaneous fistula. In one 
patient, internal decompression was at­
tempted by an end-to-side anastomosis of 
the open distal ileum to proximal trans­
verse colon. The exclusion operation was 
performed upon four patients because it 
was felt that excision could not be safely 
carried out. Contraindications to resection 
were peritonitis or extensive, superim­
posed, acute, inflammatory changes with­
in segments of ileum or mesentery. In the 
remaining two patients, the exclusion op­
eration was the elected definitive proced­
ure.
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A simple bypass procedure was carried 
out as an elective operation in two patients 
(Fig. 3). A side-to-side anastomosis was 
performed between the proximal loop of 
disease-free ileum and transverse colon.
The initial operative procedures in the 
remaining three patients with chronic 
Crohn’s disease were: closure of a perfora­
tion in a diseased segment of jejunum in 
one patient, and exploratory laparotomy 
in two patients. Exploration alone was per­
formed in one very ill patient with sus­
pected perforation. At postmortem, exten­
sive acute hemorrhagic involvement of the 
small intestine and mesentery was found. 
Exploration, with appendectomy and biop­
sy of ileum (this was positive for chronic 
Crohn’s disease), was performed upon one 
patient with extensive, patchy, inflamma­
tory involvement of the distal small intes­
tine.
Gross Pathology
The intestine affected by chronic re­
gional enteritis demonstrated marked firm 
thickening of the entire wall and the asso­
ciated mesentery, which contained many 
enlarged lymph nodes. The serosal cover­
ing was pale, edematous and dull in ap­
pearance. Some specimens contained ad­
hesions to other surrounding organs. On 
cross section, a variable degree of luminal 
narrowing was usually present, represent­
ing primarily an intramural lesion. In some 
instances there was a cobblestone appear­
ance of the mucosa with ulceration along
the antimesenteric border and loss of the 
transverse folds. Skip areas occurred in 
seven patients, with involvement of the 
ileum only in four and both ileum and 
jejunum in three patients. Cecal involve­
ment occurred in six patients. In one pa­
tient the disease was confined to the proxi­
mal jejunum, and at this site perforation 
had occurred. In all but one of the pa­
tients, the disease was most marked and 
extensive in the region of the terminal 
ileum. Ileal involvement ranged from 8 to 
125 cm., with the average length of 50 
cm. Fistulas were present in two patients. 
One fistula was external, and the other was 
internal with involvement of the sigmoid 
colon. A genitourinary fistula was not en­
countered.
Recurrences
Following the initial definitive surgical 
management, 10 out of 30 patients demon­
strated disease which necessitated addition­
al operative treatment (Table I). The
TABLE I.— S u r g ic a l ly  T r e a t e d  F ir st  
R e c u r r e n c e s  o f  C h ro n ic  C r o h n ’ s D isease
Initial operation Recurrences
17 Ileocolic resections........................................  1
5 Small intestinal resections............................ 3
6 Exclusions........................................................ 5
2 Simple bypass procedures............................ 1
30 T ota l................................................................. 10
time-interval between the initial definitive 
surgery and the subsequent surgical treat­
ment of the recurrence ranged from 3V2 to 
12 years. In the 17 patients with initial re­
section of right colon and diseased ileum, 
only one exhibited recurrence and required 
a segmental small-bowel resection. In the 
five patients with initial segmental resec­
tion of small intestine, three required fur­
ther excisional surgery.
Of the six patients in whom the exclu­
sion operation was the initial procedure, 
five eventually required further surgical 
treatment. Three patients required early 
reoperation (two to four months after the 
initial procedure) because of uncontrolled 
progressive disease. The remaining two 
had late recurrent disease (seven to 11 years 
after the initial procedure). All of the five
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patients who required operation for recur­
rence following the exclusion procedure 
were treated by resection of the right colon 
and the involved ileum.
Of the two patients with initial simple 
bypass procedures, one required an ileo­
colic resection 18 days later because of 
fulminating disease which was uncontrolled 
by the initial operation. The other patient 
is receiving steroid therapy and low- 
residue diet, but continues to have exacer­
bations that require hospitalization.
Second recurrences which required sur­
gical treatment occurred in three patients. 
All of these patients had a right hemicol­
ectomy and ileal resection as the surgical 
treatment of their first recurrence. The 
interval between the operation for the first 
and second recurrences ranged from 3 to 
7% years. Two of these patients had fur­
ther resections of small intestine, and one 
had a simple bypass procedure to relieve 
obstruction.
Morbidity
Of the 33 patients subjected to 47 sur­
gical procedures for chronic Crohn’s dis­
ease, nine developed early postoperative 
complications. The overall surgical morbid­
ity was 19%. Partial small-bowel obstruc­
tion occurred in three patients and re­
sponded to conservative therapy in all 
instances. Transient superficial thrombo­
phlebitis occurred in two patients. Minor 
wound infections were present in two pa­
tients. One transient cerebrovascular acci­
dent and one case of steatorrhea of moder­
ate severity accounted for the remaining 
morbidity in two patients.
M ortality
Five patients died following surgical 
treatment for chronic Crohn’s disease, a 
15% overall operative mortality rate in 
the 33 patients. Complications resulting 
from the bowel lesion or its surgical man­
agement accounted for three deaths, a cor­
rected mortality of 9% . Unrelated 
associated diseases were predominantly re­
sponsible for the remaining two deaths.
Results
A follow-up evaluation was obtained in 
23 of 28 living patients with chronic 
Crohn’s disease (Table II). The average 
follow-up period was 5% years and ranged 
from one to I6V2 years. Ten patients have 
remained asymptomatic following their first
TABLE II.— F ollow -u p  o f  P a t ie n t s  U n d e r g o in g  
Su r g ic a l  T r e a t m e n t  o f  C h r o n ic  C r o h n ’ s D is e a s e
Initial Overall
Result operation surgery
Asymptomatic............. ........  10 12
Improved........................ 5 7
Overall improvement.. . . . .  15 (65%) 19 (83% )
definitive operation. Five patients were im­
proved. Overall improvement was obtained 
in 15 of 23 patients following their initial 
surgical procedures for chronic Crohn’s dis­
ease.
The remaining eight patients had poor 
results, and seven of these required 11 
additional operative procedures in an at­
tempt to control the progression or recur­
rence of their disease. Four patients bene­
fited from further surgical therapy. Two 
of these patients required additional medi­
cal treatment, including cortisone, to main­
tain their improvement. The additional 
surgical treatment of recurrences has in­
creased the asymptomatic group of patients 
to 12 and the improved group to 7.
Considering the results of overall surgi­
cal treatment, 19 of 23 patients derived ap­
parent cure or marked improvement. These 
results are similar to those found by Fer­
guson2 in a comparable series.
D iscussion
Acute regional enteritis usually presents 
with abdominal pain that is clinically in­
distinguishable from acute appendicitis. 
There was considerable controversy in the 
past over whether routine appendectomy 
should be performed at laparotomy when 
acute regional enteritis is encountered. 
This study indicates that appendectomy 
can be safely performed in those cases 
where the base of the appendix is not in­
volved by Crohn’s disease. Following the
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initial conservative treatment of acute re­
gional enteritis, patients may remain well 
for many years. In our series, progression 
of the acute disease occurred in 25% of 
the patients available for follow-up study.
Chronic regional enteritis is usually di­
agnosed preoperatively, and many patients 
have been on a trial of medical treatment 
before surgery became necessary. In this 
study, the most common indication for op­
eration was bowel obstruction which re­
sulted from the fibrotic narrowing, usually 
in the more distal portions of the ileum. In 
our experience, the resection procedures, 
especially ileocolic resections, have yielded 
by far the best results. Therefore, we fa­
vour a primary resection as the operation 
of choice. However, in those cases of 
chronic Crohn’s disease with superimposed 
extensive acute inflammation, the exclusion 
operation still has a place, because the 
morbidity and mortality from a primary 
resective procedure would be too formid­
able. In our limited experience, the exclu­
sion operation of choice appears to be an 
ileotransverse colostomy with defunction­
ing of the distal diseased ileum by the 
formation of a mucocutaneous fistula. Re­
currence following the exclusion operation 
occurred in five of the six patients so 
treated. In three of the patients, this opera­
tion failed to alter the progressive course 
of the disease and it was necessary to per­
form a very early subsequent resection. 
Our experience is too limited to make any 
definite statements regarding the simple 
bypass operation.
Ten patients had one or more recur­
rences that required further resectional op­
eration, as the symptoms could not be ade­
quately controlled by medical treatment 
alone. The results of follow-up study have 
shown that it is definitely worth while to 
perform further operations for uncon­
trollable recurrent disease. Further resec­
tions have not created any problems with 
respect to the development of malnutrition.
Summary
A study of 50 patients with acute and 
chronic surgically proved Crohn’s disease 
was conducted over a 15-year period. The 
series is composed of 17 patients with
acute and 33 patients with chronic re­
gional enteritis.
A 71% follow-up, which averaged six 
years, was obtained in the acute cases. A 
progression to the chronic form occurred 
in three patients. Two of these patients 
eventually required surgical treatment.
In the 33 patients with chronic disease, 
bowel obstruction was by far the most 
common indication for operation. The ini­
tial surgical procedures included right 
hemicolectomy and ileal resection in 17 
patients, segmental resections of the small 
intestine in five patients, six exclusions, 
two bypass procedures, and three miscel­
laneous operations. Eighty-two per cent of 
the patients were available for an average 
5V2-year follow-up. The initial surgical pro­
cedures resulted in improvement or ap­
parent cure in 15 of the patients. The re­
currence rate was low following primary 
right hemicolectomy and ileal resection, 
and occurred in one patient so treated. 
Recurrence occurred in five of six pa­
tients following the exclusion operation.
The overall surgical morbidity for the 
47 surgical procedures for chronic Crohn’s 
disease was 19%. The mortality directly 
attributable to Crohn’s disease and its sur­
gical treatment was 9 %.
Conclusions
In acute Crohn’s disease, appendectomy 
can be performed with little or no mor­
bidity if the base of the appendix is not 
involved. Resection of right colon with re­
moval of diseased ileum is the operation of 
choice for the common chronic form of 
Crohn’s disease. The exclusion operation 
should be reserved for patients having 
superimposed acute and extensive inflam­
matory changes which render resection op­
erations hazardous. The initial definitive 
surgical treatment of chronic Crohn’s dis­
ease has produced apparent cure or marked 
improvement in 65% of the patients 
studied. The surgical procedures used in 
the treatment of chronic Crohn’s disease 
has produced apparent cure or marked 
improvement in 83% of the patients in 
this series.
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R esume
Le present article est une etude statistique por- 
tant sur 50 cas de maladie de Crohn ( entente 
regionale) chirurgicalement verifies. Cette serie 
est formee de 17 malades atteints de la forme 
aigue et de 33 malades atteints de la forme 
chronique; tous proviennent des dossiers des 
hopitaux de l’Universite d’Alberta et du “Royal 
Alexandra” d’Edmonton, pendant une periode de 
15 ans. L’age moyen etait de 32 ans, variant 
entre huit et 73 ans; il existait une legere pre­
dominance des hommes sur les femmes. Tous les 
cas aigus subirent une intervention chirurgicale 
d’urgence, etant generalement consideres comme 
“appendicites aigues” et furent appendicectomises; 
on nota l’aspect tres enflamme, rouge vif, et 
l’cedeme qui atteignaient la portion terminale de
l’ileon, le mesentere adjacent et le caecum. Dans 
les formes chroniques, les symptomes les plus 
frequents sont: des douleurs abdominales en
crampes intermittentes, localisees dans la region 
basse du ventre, des diarrhees, une perte de 
poids, des vomissements et parfois des saignements 
rectaux. Le traitement fut dans un premier temps, 
uniquement medical, soit mise a la diete pauvre 
en residus, administration d’antibiotiques et d’an- 
tispasmodiques; la symptomatologie persistant 
parfois tres longtemps ( jusqu’a six ans dans cer­
tains cas), il fallut proceder a une exploration 
chirurgicale. La maladie etant reconnue, les ma­
lades furent soumis soit a une hemicolectomie 
droite avec resection partielle de l’ileon (17 cas), 
soit a des resections segmentaires de Fintestin 
grele (5 cas), soit a des interventions diverses 
visant a creer un detournement ou une exclusion 
(14 cas). Quatre-vingt deux pour cent de ces 
malades furent suivis pendant une periode de 
cinq ans et demi. Il y avait amelioration ou gueri- 
son clinique dans 65% des cas; les recidives 
etaient rares apres hemicolectomies (6%), mais 
nombreuses apres simple exclusion (83%). Dans 
l’ensemble, la mortalite de Faffection ( y compris 
les risques chirurgicaux) se monte a 9% des pa­
tients.
PATHOLOGY OF THE UPPER RESPIRATORY 
TRACT. R. E. Rewell. 283 pp. Illust. E . & S. 
Livingstone Ltd., Edinburgh and London; The 
Macmillan Company of Canada Limited, Tor­
onto, 1963. $7.20.
This book has been written for two classes of 
readers according to the author. One is the 
postgraduate student of otorhinolaryngology, 
the other the pathologist whose experience 
in this special held is limited. The emphasis 
is on histological description with very little 
discussion of gross appearance or clinical de­
tail. The illustrations are excellent and the 
references show a broad range of interest.
The author is at his best when discussing 
histopathological phenomena, their significance 
and difficulties of interpretation. Indeed the 
sections on squamous metaplasia and keratin- 
ization should be read by all who operate in 
this area. He is less impressive when he jour­
neys into the clinical realm, especially so in 
the section on chronic middle ear disease. Few 
otologists would subscribe to the view that 
“the pathology of the chronic stage follows 
logically from that of the acute phase”. In ­
deed there is good ground to doubt that the 
acute and chronic phases are related, but 
rather each represents a separate disease.
The chapter on the lai'ynx is excellent, par­
ticularly the section on carcinoma. Each chan­
ter has a separate list of references which 
seems to thoroughly cover the field.
This book can be warmly recommended to 
all those who have a special interest in the 
upper respiratory tract. It should fill a real 
need.
AIDS TO SURGERY. 9th ed. Michael Harmer 
and G. Maurice Lunn. 368 pp. Illust. Bailliere, 
Tindall & Cox, London; The Macmillan Com­
pany of Canada Limited, Toronto, 1962. $3.00.
This small textbook of surgery is an old friend 
of students going back to the year 1904. The 
present edition has grown considerably in size 
since then and presently contains some 360  
pages. It is a concise synopsis of surgical 
teaching, arranged systematically. It  covers 
general surgery and the various regions of 
the body. The present edition is well up-to- 
date in modern thought, as evidenced by its 
brief review of electrolytes or, to take another 
subject, the present treatm ent of ulcerative 
colitis in which corticoid therapy is men­
tioned. There is a minimum of diagrams in 
the book. Each subject is dealt with in logical 
summarized form.
This little book can be recommended to stu­
dents, both undergraduate and postgraduate, 
who wish to have a summary at hand which 
they can work through rapidly before an ex­
amination. The book was never intended to 
replace a formal surgical text.
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SYME’S AMPUTATION
The Technique Essential to Secure a Satisfactory End-Bearing Stump: Part I
R. I. HARRIS, F.R .C .S.JC],* Toronto
I t  is now generally accepted that Syme’s 
amputation is a valuable procedure for the 
management of many traumatic lesions of 
the foot and of certain other foot problems 
also. Its success is the result of the satis­
factory end-bearing stump which is se­
cured when the operation is properly per­
formed.
While the merit of Syme’s amputation 
is recognized, it is not always appreciated 
that a satisfactory Syme’s stump can be 
obtained only by rigid adherence to a pre­
cise technique in the performance of the 
operation. Failure to conform to this tech­
nique will result in an imperfect stump 
which may prove completely useless. Such 
imperfection generally cannot be corrected 
by any secondary operative procedure.
The circumstances which make a Syme’s 
amputation desirable occur infrequently. 
Trauma to the forepart of the foot is the 
most frequent cause. In such cases the 
responsibility for performing the operation 
often falls upon the surgeon who first sees 
the patient and he may have had little or 
no experience with the precise details of 
the operative technique. Standard text­
books are of little help to him since fre- 
quendy they fail to emphasize the essen­
tial details of the operation or they may 
use illustrations that mislead the reader 
with respect to the level of transection of 
the tibia and fibula, the size of the heel 
flap or the plane of separation of the heel 
flap (Figs. 1, 2, 3 and 16). The purpose of 
this paper is to indicate the qualities of a 
perfect Syme stump and to describe the 
technique necessary to attain it.
History of the Development of
Sym e’s Amputation
It will assist our understanding of the 
problem if we review the history of the
*609 Medical Arts Bldg., 170 St. George St., 
Toronto 5.
development of Syme’s amputation. Syme 
(Fig. 4) performed his first amputation at 
the ankle joint in 1842.23'28 At that time 
surgeons operated without the benefit of 
anesthesia (ether was introduced in 1846 
and chloroform in 1847) and there was 
great risk to life from the grave complica­
tions which occurred in any wound, 
whether caused by trauma or by the sur­
geon’s knife. Today, we recognize these 
complications as virulent infections, but in 
Syme’s day they were called “hospital dis­
eases” (erysipelas, septicemia, pyemia, and 
hospital gangrene). Twenty-five years were 
to elapse before Lister’s antiseptic prin­
ciple was announced.19 Until then the mor-
Fig. 1.—Drawing from Kirk18 showing misconception 
of the basic principles of Syme’s amputation. The indi­
cated level of division of the tibia and fibula is too high 
and the skin incision results in an inadequate heel flap. 
This illustration resembles Elmslie’s modified Syme am­
putation.























LINE CALCANEUS SHELLED OUT;
LOWER ENDS OF TIBIA AND FIBULA 
BEING SAWED OFF.
Fig. 2.—Illustration of Syme’s amputation from Burnham.5 The level of transection of the 
tibia is much too high so that the area of support for the heel flap is inadequate.
tality following compound fractures and 
amputations was appalling: compound dis­
locations of the astragalus, 87% ;25’28 com­
pound fractures of the tibia, 50% , and of 
the femur, 80% .10 Because of these dread­
ful consequences of compound injury to the
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Fig. 3.—Diagram of Syme’s amputation showing division of tibia 
and fibula at a level much too high. (From Vasconcelos.31)
foot the accepted treatment was immedi­
ate amputation at the site of election (a 
hand’s-breadth below the tibial tubercle), 
even though the mortality from this opera­
tion was 25% in the hands of the best
D raw n  by A.
J ames  S vmk,
Fig. 4.—James Svme as a young man.®
surgeons and 50% in hospitals less per­
fectly managed.10 It is no wonder that 
surgeons everywhere were seeking safer 
methods of performing amputations.
During a period of study in Europe, 
Syme had learned the technique of Cho- 
part’s midtarsal disarticulation. In 1829 he 
was the first to perform this operation in 
Edinburgh, and probably the first in Bri­
tain. He came to have a high regard for 
it. The mortality was low and the result­
ing stump was satisfactory because it was 
end-bearing and could sustain the patient’s 
entire weight without difficulty.23'28
Since the bacterial nature of hospital 
diseases was then unknown, Syme had no 
means of appreciating that the safety of 
Chopart’s disarticulation was due to the 
presence of articular cartilage on the an­
terior ends of the talus and calcaneus. We 
now know that in the presence of sepsis, 
cartilage acts as a barrier to the spread of 
bacteria into the bone, a protective feature 
which does not exist when the limb is 
amputated through muscle bellies and the 
open medullary cavities of long bones.
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Hence disarticulatioh was a safer operation 
than amputation.
Syme23-28 tells us that his success with 
Chopart’s disarticulation led him to apply 
the same principle to disarticulation at the 
ankle joint when damage to the foot ex­
tended beyond the midtarsal joint, but he 
does not tell us why 13 years elapsed be­
tween his first Chopart’s operation and his 
first amputation at the ankle joint. Prob­
ably his difficulty was the necessity to de­
vise an end-bearing stump. Disarticulation 
at the ankle might be as safe as Chopart’s 
disarticulation, but the long stump would 
be a useless encumbrance unless the pa­
tient could stand and walk upon it. No 
such problem existed in Chopart’s opera­
tion since the plantar tissues retained their 
normal attachment to the tarsus. Syme’s 
ultimate solution for the weight-bearing 
problem at the ankle joint was to detach 
the plantar tissues from the calcaneus as 
a heel flap and to use this to cover the 
ends of the tibia and fibula after the malle­
oli had been removed.
In his day, the success of Syme’s opera­
tion was due to its safety and its end­
bearing quality. Disarticulation at the 
ankle joint rather than amputation at a 
higher level contributed to both of these 
factors for success. The articular cartilage 
and the subchondral cortical plate were 
barriers to the spread of infection. The re­
moval of the malleoli level with the artic­
ular surface of the lower end of the tibia 
provided the broad area necessary to sup­
port the heel flap. Finally, the full thick­
ness heel flap (if its blood supply remained 
intact) provided a covering for the end of 
the stump, composed of skin and sub­
cutaneous tissue adapted to weight-bear­
ing.
Syme summarized his early experience 
with his new operation as follows.23-28
“The advantages promised by amputation 
at the ankle joint, instead of the operation 
near the knee are—1st. that the risk to life 
will be smaller; 2d. that a comfortable stump 
will be afforded; and, 3d. that the limb will 
be more seemly for support and progressive 
motion.”
Fig. 5.—J.-B.-L. Baudens, the French military 
surgeon, who in 1842 published the account of his 
tibiotarsal disarticulation.3 (Courtesy, National 
Library of Medicine, W ashington, D.C.)
Today with our present understanding 
of sepsis and our ability to prevent and 
control it, we no longer fear gross infection 
of operative wounds. Consequently, the 
safety of Syme’s disarticulation at the 
ankle, as opposed to amputation at a high­
er level, is no longer important. But for 
the functional success of Syme’s amputa­
tion we still need a broad area of support 
for the heel flap. For this reason it is im­
portant to perform the operation as a dis­
articulation with removal of the malleoli, 
rather than a supramalleolar amputation, 
because the latter procedure reduces the 
area of support for the heel flap.
In the mid-nineteenth century other 
surgeons as well as Syme were struggling 
with the problem of devising a safe opera­
tion for the removal of a damaged foot, 
and the achievement of an end-bearing 
stump. None of their efforts has stood the 
test of time but they are worth recording
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Fig. 6.— Baudens’ tibiotarsal amputation. Ap- jiearance of stump after removal of the foot. The malleoli have been removed together with the posterior margin of the articular surface of the tibia. The long dorsal flap is held up. (From Baudens.3)
because they emphasize the importance of 
a proper covering for the end of the stump 
and a broad area of bone to support it.
Baudens3 (Fig. 5), a French army sur­
geon, published a monograph in 1842 de­
scribing a single case of “tibio-tarsal ampu­
tation” for caries. After disarticulation of 
the astragalus from the mortise of the 
ankle joint and removal of the malleoli and the posterior portion of the articular sur­
face of the tibia, the ends of the tibia and 
fibula were covered with a previously pre­
pared flap from the dorsum of the foot 
(Figs. 6, 7 and 8). The purpose of the 
dorsal flap was to permit free drainage of 
pus from the wound as the patient lay supine in bed. After a year or two of rea­sonably successful end-bearing, the stump 
became painful and inflamed and ampu­tation at a higher level was necessary. Fail­ure was due in large part to the inade­
quate covering for the end of the stump.
Fig. 7.—Baudens’ tibiotarsal amputation. Ap­pearance of the foot after its removal. The de­nuded area on the dorsum of the foot indicates the extent of the flap and shows that it included all the tissues from the skin to the tarsal bones. (From Baudens.3)
Roux,21 in 1845, developed a supra­
malleolar amputation with a large medial 
flap to cover the ends of the tibia and fibula (Fig. 9). The advantages claimed 
were that the flap had an assured blood 
supply from the posterior tibial artery. The 
disadvantages proved to be (1) the inade­
quacy of the flap, which was too thin to 
stand the stress of weight-bearing, and (2) 
the area of support provided by the 
transected tibia and fibula was too small.
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Fig 8.—Baudens’ tibiotarsal amputation: A. End 
of stump when completely healed. B. Appearance 
of stump when bearing weight. C. Simple pros­
thesis fitted into a boot with a high, laced top. 
(From Baudens.3)
It is interesting to record that Roux came 
to recognize the merit of Syme’s amputa­
tion over his own. In 1846, after perform­
ing his first disarticulation at the ankle by 
Syme’s method, he said:12
“ It appears to me that by this operation art 
modifies without changing the language o f 
nature; in fact the malleoli being rem oved, 
the lower extremity of the leg affords a base 
of support which transversely exceeds that o f 
the os calcis.”
Guyon11 introduced his “elliptical supra­
malleolar amputation with a posterior 
flap” in 1868. It was performed by a single 
elliptical incision which encircled the heel 
and the front of the ankle joint (Fig. 10). 
Only a finger’s-breadth of skin from the 
plantar surface of the foot was retained. A 
flake of the os calcis at the insertion of the 
tendo achillis was removed with the heel 
flap. The tibia and fibula were divided 
well above the level of the articular surface 
of the tibia. The heel flap with its flake 
of bone from the posterior end of the os 
calcis was applied to the cut surfaces of 
the tibia and fibula and the skin margins 
were sutured. The weakness of Guyon’s 
operation lay in the inadequate heel flap, 
which did not always stand up under the 
stress of weight-bearing, and the small 
tapered end of the stump which provided 
too small an area of support.
In 1854 PirogofP" (Fig. 11), the greatest 
Russian surgeon of his day, published the 
account of his new “operation at the ankle 
joint”. He had tried Syme’s amputation in
Fig. 9.—Roux’s supramalleolar amputation with large medial and plantar flap. A. Medial view; 
B. Lateral view. (Redrawn from Jacobson.15)
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Fig. 11.—Nicolai Ivanovitch Pirogoff (1810- 
1881), whose amputation was devised to overcome 
certain features of Syrne’s amputation which he 
regarded as detrimental. (From Pirogoff.20)
1848 and 1849. All of his first four cases 
died; one of phthisis, one of scurvy and 
two of sepsis. In a fifth case the attempt 
to perform a Syme’s amputation failed be­
cause of gross damage to the heel flap in­
curred in separating it from the calcaneus.
Pirogoff reviewed his experiences with 
Syme’s, Baudens’ and Roux’s operations. 
His criticisms of Syme’s operation were:
“ 1. The most difficult part of Syme’s ampu­
tation is the separation of the heel bone from 
the skin. Only with great care can the adher­
ent skin be separated without injuring the 
flap, or making it too thin.
2. In Syme’s amputation the skin over the 
tendo achillis forms the base of the flap and 
is much thinner than the apex of the flap. If 
care is not taken it may be cut too thin and 
the flap may become gangrenous.
3. A considerable depression remains in the 
heel flap of a Syme’s amputation after the os 
calcis has been shelled out. It may form a 
pocket for the collection of pus.”
Pirogoff’s first two objections indicate 
that he had not mastered Syme’s tech­
nique, for Syme made it clear that the heel 
flap must be separated from the calcaneus 
in a plane which hugged the surface of 
the bone. Also Syme warned that damage 
to the posterior tibial artery before its 
division into the plantar branches would 
result in partial gangrene of the flap. Piro­
goff’s third objection to Syme’s operation 
was a reflection of the universal problem 
of hospital infections. Perhaps also it was 
an indication that Pirogoff’s hospital envi­
ronment was more septic than Syme’s, for 
Syme greatly reduced the incidence of 
hospital infections in his surgical wards at 
the Edinburgh Infirmary by cleanliness, 
ventilation, the avoidance of overcrowd­
ing and the transfer of grossly septic cases 
to an isolation unit.22
Pirogoff’s amputation (Figs. 12, 13 and 
14) was his attempt to eliminate what he 
thought were the defects and imperfec­
tions of the operations of Syme, Baudens 
and Roux. The skin incisions were similar 
to Syme’s. The skin, soft tissues and ten­
dons were divided down to the bones. The 
ankle joint was entered from in front by 
dividing the capsule anteriorly. The lateral 
ligaments were detached from the malleoli 
and the astragalus displaced downwards. 
The capsule was opened posteriorly and 
the superior surface of the calcaneus ex­
posed. The calcaneus was then divided 
obliquely from above downward at the 
junction of the posterior third with the 
anterior two-thirds of the bone. The 
posterior third of the calcaneus and the 
tendo achillis retained their normal rela­
tionships to each other and to the skin 
and formed an integral part of the heel 
flap. The malleoli were divided level with
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Fig. 13.—Pirogoff’s amputation. Appearance of 
the stump after removal of the foot by disarticula­
tion at the ankle. A. Tibia. B. Fibula. C. Os 
calcis sawn behind ligamentum sustentaculare. (Re­
drawn from Pirogoff.20)
the inferior surface of the tibia. The in­
ferior surface of the tibia was not removed 
unless it was diseased. The heel flap was 
turned up in such a manner as to apply 
the cut surface of the calcaneus to the 
lower end of the tibia. The skin margins 
were closed with two or three sutures.
Pirogoff’s operation was ingenious and 
had certain merits. If the wound healed 
without sepsis and the calcaneal fragment 
fused to the tibia, an end-bearing stump 
resulted which was longer than a Syme’s 
stump. No lift was necessary and the pa­
tient walked without “dipping” (limp). The 
heel Hap was firmly fixed by the tibiocal- 
caneal fusion and did not wobble. But 
there were risks which could mar the suc­
cess of the operation. If the wound became 
infected, chronic osteomyelitis with dis­
charging sinuses was prone to develop. In 
an age when the nature and management 
of infection was unknown, it was a techni­
cally difficult operation and uncertain in 
its results. Pirogoff s first three cases were 
all complicated by sepsis and many months 
elapsed before they could walk on their 
stumps. Even then they continued to have 
discharging sinuses. Syme’s amputation was 
easier to perform and more certain of a
tion (Fig. 36) and a radiograph of the 
stump (Fig. 37) will be seen in Part II.
The variety of operations introduced in 
the latter half of the nineteenth century is 
an indication of a common purpose on the 
part of the surgeons of that era. They were 
attempting to replace the dangerous ampu­
tation through the upper end of the tibia 
with the safer disarticulation at the ankle 
and at the same time provide a covering 
for the end of the stump which would 
withstand the period of postoperative sepsis 
without undue damage and would ulti­
mately permit the patient to walk on the 
end of his stump. Syme’s disarticulation 
amputation at the ankle joint accomplished 
this better than any other procedure.
Syme wrote five papers on amputation 
at the ankle joint in the years 1843 to 
1846.23'27 He wrote no more about it until 
1857 when he was aroused by unfavour­
able criticism of his operation in the then 
new fourth edition of Fergusson’s System 
of Practical Surgery.308- Syme wrote to the 
Editor of the Lancet to refute Fergusson’s 
criticism and said:30b
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Fig. 15.—The only illustration included by 
Syme in his publications on amputation at the 
ankle joint. (From Syme.25) The following com­
ment accompanied it: “The stump has the shape 
here represented, conical in form on its inferior 
surface and having for its apex or central point 
of pressure, the thick integument which covered 
the heel.”
“T h e am putation is easily executed  and 
proves in the highest degree satisfactory, if 
done in accord ance with certain principles 
w hich have been carefully explained, but is 
difficult and dangerous if perform ed incorrect­
ly.”
This statement is as true today as it 
was in 1857.
In his five papers Syme described the 
details of his operation reasonably well. 
His perfected technique was developed 
by stages as improvements were indicated 
by experience. This makes his description 
of the operation somewhat confusing and 
this is not improved by his involved phrase­
ology. In one of these papers25 appeared 
the only illustration Syme ever published 
of his operation (Fig. 15). It depicts the
final appearance of the stump. The steps 
in the operation are not illustrated. Per­
haps this explains why some of his con­
temporaries, especially those who had no 
personal contact with his work, did not 
appreciate the necessity for meticulous at­
tention to the technique which Syme em­
ployed. Consequently, all too often their 
results were imperfect and if so they con­
demned the operation. The necessity to 
follow a precise technique was the point 
emphasized by Syme in the above quota­
tion.
Two complications were especially im­
portant in hampering the general accept­
ance of Syme’s amputation; gangrene of 
the heel flap or buttonholing of the heel 
flap, and cutting the flap too thin for satis­
factory weight-bearing.
Gangrene of the heel flap was, and still 
is, due to division of the posterior tibia! 
artery above its separation into the medial 
and lateral plantar branches. Syme learned 
this in the hard school of experience. He 
described carefully the two cases in which 
this occurred and warned against any in­
terference with the posterior tibial artery 
above its division.25'28
Syme designed his operation so that “the 
thick integuments of the heel” would be 
preserved to cover the ends of the tibia and 
fibula. Therefore he insisted that the heel 
flap must be separated from the calcaneus 
by sharp dissection in a plane which 
hugged the bone. By so doing he not only 
preserved intact the thick integuments of 
the heel but avoided buttonholing the flap, 
or ending with a thin flap consisting of 
little more than skin and subcutaneous 
tissue.
There may have been a third factor 
which Syme’s contemporaries did not clear­
ly understand. Syme called his operation 
“amputation at the ankle joint”. A more ac­
curate description, though cumbersome, 
would have been “disarticulation at the 
ankle joint with removal of the malleoli”. 
The French surgeons, and particularly 
Farabeuf,9 were meticulous in distinguish­
ing between disarticulations (in which 
Syme’s operation was included) and ampu­
tations (for example, the supramalleolar 
operations of Roux and Guyon). Syme 
obviously was using the term “amputation
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at the ankle joint” in a general sense and 
not in the exact sense used by Farabeuf. 
Syme’s description of his operation clearly 
indicates that it was a disarticulation. He 
did not use a saw. The malleoli were re­
moved, using Liston’s newly devised bone­
cutting forceps, after the heel flap had 
been separated and the talus dislocated 
from the mortise of the ankle joint. Had 
Syme made it clear that his operation was 
a disarticulation, it would have avoided 
much misconception by future surgeons and 
authors of surgical textbooks.
The best example of this misconception 
is Elmslie’s modified Syme’s amputation.8 
At the end of the 1914-1918 war, Elmslie 
became an authority on amputations and 
did much to organize the amputations and 
prosthetic services in Great Britain. He 
translated into English, Broca and Ducro- 
quet’s small monograph entitled “Artificial 
Limbs” .4 He formed a very high opinion 
of the merit of Syme’s amputation. In 1924, 
in the section on amputations which he 
contributed to Carson’s “Modern Operative 
Surgery”,s he wrote:
“Where successful it yields an excellent 
stump capable of complete end-bearing. . . . 
In fact, Syme’s amputation is so satisfactory 
that it may be said that all other amputations 
of the foot at a lower level are obsolete ex­
cept amputation of the toes or parts of the 
toes.”
Despite the high regard in which he 
held Syme’s amputation, Elmslie does not 
appear to have understood how essential 
for success is exact adherence to Syme’s 
technique. For reasons which probably 
were related to limb-fitting problems, 
Elmslie felt it necessary to secure an im­
proved Syme stump and for that reason 
he devised his modified Syme amputation. 
He stated that the classical Syme stump 
was too long and too bulky.8 These state­
ments probably originated from the limb 
fitters of that day who certainly had diffi­
culty in designing, manufacturing and fit­
ting a satisfactory Syme prosthesis.7- 8
Elmslie’s modified Syme’s amputation 
differed from the classical Syme’s amputa­
tion in three essential particulars: (1 ) the 
heel flap was smaller; (2) the calcaneus was
dissected from the heel flap from above 
downwards, and (3) the tibia and fibula 
were transected at a level well above the 
ankle joint.
Fig. 16.—Elmslie’s modified Syme’s amputa­
tion. (Redrawn from Elmslie.8) The level of tran­
section of the tibia and fibula is too high and 
the heel flap is too small.
Elmslie’s operation (Fig. 16) closely re­
sembled Guyon’s elliptical supramalleolar 
amputation with posterior flap in every 
respect except that the flake of bone from 
the posterior end of the calcaneus was 
omitted. It seems probable that Elmslie 
modelled his operation upon that of 
Guyon, which was described and illus-
Pfemtata p o rv « u ro 9 ie
Fig. 17.—Anatomy of Syme’s amputation. Insert 
shows the plane of section.
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Fig. 18.—Structure of the heel pad in Syme’s amputation. Coronal section enlarged 
from Fig. 17.
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Fig. 19.—Horizontal section through heel pad to show structure. Insert shows plane of
section.
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Fig. 20.—A flake of new bone laid down in the 
heel flap of a Syme stump, the result of subperi­
osteal separation of the heel flap from the cal- 
eaneus. This ensures firm fixation of the heel flap 
to the lower ends of the tibia and fibula.
trated in Broca and Ducroquet’s mono­
graph, “Artificial Limbs”,4 which Elmslie 
translated into English.
Elmslie’s modified Syme’s amputation 
produced a small neat tapering stump with 
ample space beneath it to accommodate 
the ankle joint of a Syme prosthesis. Un­
fortunately the high transection of the 
tibia and fibula provided a very small 
area of support for the heel flap which, 
in addition, was itself inadequate.
Elmslie’s modified Syme’s amputation 
was widely used in England, but not in 
Scotland, after the 1914-1918 war. It proved 
to be unsatisfactory and this probably is 
the reason why the Ministry of Pensions 
and the staff of the Roehampton Amputa­
Fig. 21.—Proper plane of section of lower end 
of tibia and fibula when tibia is abnormal or de­
formed. If the tibia is bowed, as is represented 
here, the plane of section is parallel to the ground 
when the patient stands; not at right angles to 
the lower end of the tibial shaft.
tion Centre condemned Syme’s amputa­
tion.2’ 18 In point of fact, of course, it was 
Elmslie’s modified Syme’s amputation 
which they condemned and rightly so, for 
it lacked the qualities that have made 
Syme’s amputation so successful because it 
was not performed by Syme’s technique.
One other aspect of Syme’s technique de­
serves emphasis. He covered the ends of 
the tibia and fibula with the “thick inte­
gument of the heel”. To accomplish this 
he removed the heel flap by sharp dis­
section close to the surface of the calcan­
eus. This had the advantage that injury to 
the posterior tibial artery was minimized. 
There was another advantage which Syme 
could only dimly appreciate. Like other 
stress-bearing areas of the body (buttocks,
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Fig. 22 Fig. 23
Fig. 22 .—A good functional Syme stump, the end of which is bulbous. The heel flap 
is large and is firmly fixed to the lower end of the tibia in good position. Fig. 23.—Radio­
graph of Syme’s stump shown in Fig. 22. The area of support is as broad as possible.
prepatellar region and thenar eminence), 
the subcutaneous tissue of the heel is spe­
cially modified for weight-bearing. As 
Kuhns17 has shown, it consists of closed 
spaces bounded by fibroelastic septa and 
filled with fat. Below, the septa are attached 
to the skin; above, they are attached pos­
teriorly to the inferior surface of the cal­
caneus, and anteriorly to the plantar 
aponeurosis (Figs. 17, 18, and 19). If this 
layer of specialized weight-bearing sub­
cutaneous tissue is damaged, there is grave 
risk that the weight-bearing function of the 
stump will be impaired. By separating the
heel flap in a plane which hugged the cal­
caneus, Syme preserved this structure. A 
more efficient technique is to separate the 
heel flap from the calcaneus by subperi­
osteal dissection and this is the technique 
which is used today. This has the addi­
tional advantage that the subperiosteal lin­
ing of the flap adheres firmly to the lower 
ends of the tibia and the fibula, sometimes 
with the development of a flake of new 
bone (Fig. 20). This ensures firm attach­
ment of the heel flap to the tibia and 
fibula.
This review of the development of
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Syme’s amputation demonstrates that Syme 
established two principles which are essen­
tial for the success of the operation.
1. D isarticulation at the ankle jo int with 
the removal of the malleoli provides a 
broad area of support for an end-bearing 
stump.
2. T he full thickness of the tissues of the 
heel is necessary to provide an adequate 
cover for the ends of the tibia and fibula.
These two principles are still the basic 
elements for the success of Syme’s ampu­
tation. In addition, over the years, we have 
learned the value of certain other details 
which are im portant even if not essential. 
They are:
3. The plane of section of the m alleoli 
must be parallel to the ground when the 
patient is standing. This is im portant if 
the patient has a deformity such as a bow 
leg (Fig. 21).
4. T h e removal of the calcaneus from 
the heel flap can be accom plished b etter 
from above than from  below.
5. T h e  heel flap should be separated from  
the calcaneus by subperiosteal dissection in 
order to preserve the w eight-bearing struc­
ture of the fibroelastic subcutaneous tissue 
of the heel and to ensure firm attachm ent 
of the heel flap to the ends of the tib ia and 
fibula.
6. T h e end of the stump must b e  b u lb ­
ous to ensure that the prosthesis w ill not 
slip o ff or rotate upon the stump, and to 
be certain  that there will be a heel pad of 
adequate size (Figs. 22 and 23).
Part II of this article on the operative tech­
nique of Syme’s amputation, which will appear in 
the January 1964 (Vol. 7) issue of this Journal, 
will contain the complete list of references and 
the French resume.
Reprints will be available after the publica­
tion of Part II.
THE NOSE, PARANASAL SINUSES, AND 
EARS IN CHILDHOOD. Donald F. Proctor. 
187 pp. Illust. Charles C Thomas, Springfield, 
111.; The Ryerson Press, Toronto, 1963. $13.75.
This is a companion volume to a previous one 
on the tonsils and adenoids, and to a volume 
to follow on tracheotomy and peroral endo­
scopy. It is easy and pleasant to read, and 
is interspersed with case histories from the 
author’s practice to illustrate and impress 
various points brought out in the text. The 
author very successfully stimulates a curiosity 
which so often becomes lost in the humdrum 
of a busy practice, and which, once aroused, 
can transform a seemingly tedious list of pa­
tients into a stimulating and challenging ex­
perience. Special mention must be made of the 
first chapter, which deals with the historical 
background. This is most fascinating reading 
and is beautifully illustrated with early ana­
tomical drawings, instruments and legends.
In regard to diseases of the ear and nose 
in childhood, the subject matter is so complete 
that this is a work of reference, with the added 
advantage of a sane and quiet discussion of 
the pros and cons of the more modern and 
controversial procedures of otology.
Though otolaryngology is considered a 
surgical specialty, the author continually 
stresses that the surgeon is first and foremost 
a physician, and that his training and ability
to use surgical procedures come into play 
only when these procedures are indicated. 
Though these procedures are well illustrated 
and explained, the greater part of the text 
deals with the normal physiology of the ear 
and nose, the method of examination, the diag­
nosis and the medical and preventative treat­
ment, and finally a discussion on the evaluation 
of treatment. For this reason the book should 
appeal not only to the otologist but also to the 
pediatrician who does not practise surgery.
PHOTOGRAPHIC ILLUSTRATION FOR MED­
ICAL WRITING. Donald J. Currie and Arthur 
Smialowski. With a foreword by D. C. Graham. 
116 pd . Ulust. Charles C Thomas, Soringfield. 
111.; The Ryerson Press, Toronto, 1962. $8.25.
This book deals with preparation of photo­
graphic material for publication. It is well 
organized and concise. Many interesting pho­
tographic techniques are described and illus­
trated and the text is well supported by 
demonstrative material.
The book indicates to the medical author 
the need for close co-operation with the pro­
fessional medical photographer if he is to ob­
tain best results in co-ordinating his illustra­
tions to the text. It is recommended to every 
doctor who contributes to the medical litera­
ture, both as an evening’s interesting reading 
and as a reference manual.
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CASE R E P O R T S
LYE STRICTURE OF THE ESOPHAGUS COMPLICATED BY
CARCINOMA0
A. F. ALVAREZ, M.B., Ch.B., F.R.C.S. and J. G. COLBERT, M.D., Trail, B.C.
It  is a well-recognized fact that chronic 
irritation may be a cause of carcinoma in 
any tissue or organ that is covered or lined 
by epithelium. The esophagus is no ex­
ception. The irritants which may be re­
sponsible for malignant change are numer­
ous, and include mechanical, chemical or 
thermal stimuli. These irritants cause chron­
ic inflammatory changes in the surround­
ing mucosa and deeper tissue of the wall 
of the organ, changes which are often 
preceded by an acute necrotic phase. 
Chronic esophagitis may also follow per­
sistent minor injury such as that occasioned 
by food retained above a stricture, or that 
resulting from the constant reflux of acid, 
as in hiatus hernia. This mechanism is 
thought to account for the increased inci­
dence of carcinoma in these conditions. 
Anemia, as in the Plummer-Vinson syn­
drome, and dietary deficiencies may also 
predispose to malignant change.
The accidental ingestion of lye, in some 
guise or other, is a not infrequent mishap 
which has serious consequences, even in 
spite of early and adequate treatment. 
Troublesome life-long strictures are unfor­
tunately a common legacy of such an acci­
dent, while the eventual development of a 
carcinoma is also a distinct possibility. In 
a review of 380 cases of lye stricture of 
the esophagus, Kiviranta1 reported the oc­
currence of eight cases of carcinoma 
(2.1%); Bigger and Vinson- found seven 
in 200 lye strictures (3.5%); and Kay and 
Cross,3 two out of 50 (4%). These figures 
indicate an incidence of esophageal car­
cinoma among the victims of lye stricture 
at least one thousand times greater than 
that occuring in the normal population. In 
Kiviranta’s review, the interval between 
the ingestion of lye and the appearance of 
malignant changes ranged between 25 and
“Department of Surgery, The C. S. Williams 
Clinic, Trail, B.C.
40 years, which accords with the observa­
tions of other authors. This interval is in 
keeping with the well-recognized long 
latent period between the initiation of 
chronic irritation and the subsequent de­
velopment of malignancy.
None the less, “lye” carcinoma of the 
esophagus only accounts for a minority of 
carcinomas of this organ: 0.2% in the 
series reported by Pack and Livingston4 
and 0.85% in that of Parker, Hanna and 
Postlethwait.5 The geographical distribu­
tion of these carcinomas corresponds to 
that of esophageal cancer in general.
The diagnosis is difficult to establish be­
cause any symptoms that arise consequent 
to the development of the carcinoma are 
frequently misinterpreted and attributed 
to the original disease. This is particularly 
so when severe narrowing of the esopha­
gus persists, because any new symptoms 
are likely to be overlooked in the midst 
of the chronic complaints of a constantly 
troubled patient. The attending physician 
must maintain a high index of suspicion 
which should increase over the years if 
the correct diagnosis is to be made at a 
stage when definitive treatment is still 
possible. The reappearance of symptoms 
after these have been suppressed by ade­
quate treatment, an aggravation of exist­
ing symptoms, or a change in the pattern 
of them should lead to immediate and 
thorough esophagoscopic examination with 
multiple biopsies of all areas of irregular 
mucosa. A single negative histological re­
port for malignancy should not be ac­
cepted as final, and biopsies should be 
repeated at intervals if symptoms persist.
Among the patients who developed car­
cinoma, Kiviranta found anemia in 85%, 
and achlorhydria in 80%. Although these 
complications may only denote the persis­
tence of inflammatory changes and im­
paired nutrition in the esophagus and 
stomach, it is in such patients that one
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Fig. 1.—Low power view of esophageal biopsy showing transition from normal to malignant 
epithelium.
Fig. 2.—High power view of esophageal biopsy from transitional area marked by arrow in
Fig. 1.
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Fig. 3.—Barium swallow examination showing 
simple diffuse stricture of the distal two-thirds of 
the esophagus.
should anticipate the development of ma­
lignancy.
W e have gained the impression that, in 
general, carcinom a secondary to obvious 
chronic irritation is relatively slow grow­
ing, so that early detection should permit 
adequate excision with the anticipation of 
good results.
Fig. 4.—Barium swallow examination showing 
semicircular filling defect in the proximal esopha­
gus.
C ase R epo rt
A 44-year-old white woman gave the his­
tory that she accidently swallowed a lye solu­
tion at the age of 2 years, and subsequently 
developed a stricture of the esophagus. She 
related that she was treated by daily esoph­
ageal dilatations for eight years after the acci­
dent. The dilatations were then continued two 
or three times weekly and, later, at gradually 
increasing intervals until she was able to re­
main comfortable without treatment for peri­
ods of from two to three months.
Our own medical records with respect to 
this patient began in 1943 and indicate that 
over the past 18 years the patient has re­
quired dilatation on 62 occasions. Esophago- 
scopic examinations performed in 1952, 1953 
and December 1960 revealed no evidence of 
malignant change in the esophageal mucosa. 
The patient’s symptomatology before each 
dilatation remained the same (increased diffi­
culty in swallowing and a sensation of food 
sticking at the mid-sternal level) over the 
years until February 28, 1961, when she 
stated that food stuck in her throat. An in­
direct laryngoscopic examination on this date 
revealed no abnormality in the hypopharynx. 
Esophageal dilatation was carried out and 
this new symptom was relieved and did not 
recur until September 1961.
Because of the recurrence of obstruction, 
an esophagoscopic examination was performed 
and a biopsy specimen obtained from the 
esophageal mucosa. The pathological report 
was as follows: “One or two small pillar for­
mations are noted, and there appears to be a 
slight degree of infiltration of two or three 
small cords of these cells into the subjacent 
tissue, this latter being rather sparse, and it 
is difficult to assess the degree of infiltration. 
While it is rather difficult to dogmatically state 
that there is some malignant change here, I 
believe that it is extremely suspicious, and 
this case should probably be closely watched 
for possible development of a frank malig­
nancy. On the other hand, this may purely be 
a pseudoepitheliomatous hyperplasia due to 
the inflammatory reaction from the lye.” A 
further biopsy was obtained on November 15, 
1961, and was reported as “infiltrating epider­
moid carcinoma, Grade III” (Figs. 1 and 2).
Between the years 1950 and 1958, examina­
tion by means of a barium swallow was car­
ried out four times, but revealed no change 
in the basic picture of the esophageal stric­
ture (Fig. 3). On November 20, a further 
radiological study was reported to indicate 
the presence of a small semicircular defect at 
the junction of the upper and middle
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Fig. 5.—Schematic illustrations of (a )  preparation of gastric tube for transplant, and (b )  
the application of the transplant in esophageal replacement.
thirds of the esophagus (Fig. 4). This was 
interpreted as representing a possible infiltrat­
ing lesion, although the defect might have 
been the result of removal of tissue for biopsy.
On admission, general physical examination 
revealed a thin patient of slight build, in 
whom no evidence of recent loss of weight 
or generalized disease was apparent. There 
was no enlargement of the regional lymph 
nodes and no abnormality was noted in the 
abdomen or pelvis. The blood count and prin­
cipal serum electrolytes were within normal 
limits, and examination of the urine was nega­
tive. The erythrocyte sedimentation rate was 
elevated, 59 mm. in one hour. A chest radio­
graph showed scattered hilar calcification, 
which was attributed to old tuberculous dis­
ease.
First Operation
On November 22, 1961, a splenectomy was 
performed through a left paramedian incision. 
The vessels were divided at the hilum. The 
greater omentum was divided throughout the 
length of the greater curvature of the stomach,
preserving intact the origin and course of the 
left gastroepiploic vessels. By dividing the 
greater curvature of the stomach vertically 
for one inch at the antrum, a tube was fa­
shioned from this aspect of the stomach which 
was left anchored close to the fundus. The 
tube was delivered into the neck through a 
retrosternal tunnel without any difficulty, and 
an excellent blood supply was retained. A 
simple gastrostomy was performed in the main 
portion of the stomach and the abdomen was 
closed. There was no evidence of metastases 
within the abdomen.
A crease-line incision was made in the neck 
while the abdominal incision was being closed, 
and the cervical esophagus was exposed and 
dissected free. It was noted that this organ 
became thickened and firm about two inches 
from the cricoid cartilage. The esophagus was 
divided about one inch above this level and 
the distal end closed and pushed downwards. 
The proximal esophagus was joined by an 
end-to-end anastomosis to the gastric tube in 
two layers without tension. The cervical 
wound was closed with drainage (Fig. 5).
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Fig. 6.—Barium swallow examination showing 
the gastric tube transplant anteriorly, working 
adequately. Note the as yet unresected esophagus 
posteriorly, outlined by reflux of barium from the 
stomach.
Postoperatively, the patient developed a 
partial collapse of the left lower lobe of the 
lung, which responded promptly to broncho­
scopy. Gastrostomy feedings were started on 
the first postoperative day, and oral fluids on 
the sixth day, when the cervical wound was 
healed and the sutures were removed. Twelve 
days after the operation, solids were taken 
orally and the gastrostomy feedings were dis­
continued. There was no dysphagia, an in­
credible experience for this poor woman, who 
had never before known swallowing as an 
effortless action.
Enlarged lymph nodes removed from the 
neck at the time of the operation were histo­
logically free of malignancy.
A barium swallow two weeks after the op­
eration showed a smooth transit through the 
newly created channel; there was no evidence 
of delay or obstruction. Marked gastric reflux 
occurred into the retained but proximally sev­
ered esophagus, giving the unusual appearance 
of a double channel between the neck and 
the stomach (Fig. 6). This reflux may have 
been responsible for the intractability of this 
patient’s stricture.
Second Operation
On December 11, 1961, a right postero­
lateral thoracotomy was performed through 
the bed of the fifth rib. Marked chronic in­
flammatory changes were present throughout 
the length of the esophagus; the nutrient ar­
teries were prominent and numerous. The 
esophagus was excised in its entirety, the 
distal end was divided flush with the stomach, 
which was then closed with invagination in 
two layers. The proximal (cervical) end was 
extracted from the root of the neck by blunt 
dissection, with slight difficulty. The chest 
was closed after drainage was established at 
the bases.
Postoperative recovery was complicated by 
a left-sided hydropneumothorax which, how­
ever, responded readily to underwater drain­
age and thoracentesis. All drains were removed 
48 hours after operation. The patient was dis­
charged from hospital in a satisfactory condi­
tion on December 22, 1961, 33 days after 
admission.
The pathological report confirmed the pres­
ence of squamous cell carcinoma of the esoph­
agus over an area about 2.5 cm. in length. 
There was almost complete infiltration of the 
underlying muscle wall; elsewhere, only 
marked scarring was present. The edges of ex­
cision were clear of the tumour and the en­
closed lymph nodes were free from malig­
nancy.
Three months after discharge from hospital 
the patient was well. She was eating satis­
factorily and swallowed with complete free­
dom. She had a little fullness after meals and 
very occasional regurgitation of bile, together 
with a little heartburn. She was beginning to 
gain weight. There was no clinical or radio­
logical evidence of recurrence. She had hoarse­
ness, the exact time of onset of which is not 
clear, although it followed the second opera­
tion. Indirect laryngoscopy showed an adduc­
tor paralysis of the left vocal cord. Damage 
to the left recurrent laryngeal nerve was not 
recognized at operation, but was ascribed to 
the blunt dissection of the cervical esophagus 
during the second-stage procedure, which in 
part was carried out blindly. A barium swal­
low showed a smooth transit of the contrast 
material through the gastric tube. There was 
no hold-up or excessive dilatation.
Four months after discharge the patient 
complained of some discomfort in the throat 
and recurrence of mild dysphagia. Direct lar­
yngoscopy showed a well-healed anastomosis 
with very little narrowing. A small granulation­
like excrescence in the posterior wall was













excised for histological examination and was 
reported to show the presence of further 
squamous carcinoma.
The patient was readmitted to hospital and 
operated upon again in May 1962. Through a 
cervical incision the area of the anastomosis 
was exposed. A firm nodular area was pal­
pated within the lumen and one or two mod­
erately enlarged, non-characteristic lymph 
nodes were noted lying in close relationship 
posteriorly. After freeing the esophageal rem­
nant, the gastric-tube graft was gently mobil­
ized by digital dissection in the retrosternal 
plane. It was thus possible to excise a further 
two inches of bowel with its centre a little 
below the previously established anastomosis. 
The blood supply of both cut edges was satis­
factory and continuity was restored by end-to- 
end anastomosis under slight tension with one 
layer of continuous chromic catgut, taking all 
coats in each instance. A Levin tube, previ­
ously threaded into the stomach, was deliv­
ered orally. The wound was drained.
The patient’s postoperative progress was un­
eventful apart from a slight mucous discharge 
lasting from the fourth to the seventh day. 
When this had ceased, oral feedings were 
commenced, as gastric feedings by the Levin 
tube were decreased. The patient was dis­
charged from hospital 14 days after the last 
operation when she was tolerating solids well 
and having no dysphagia. Two months later 
she was well and had no dysphagia, although 
she complained of mild gastric regurgitation, 
mainly at night. Esophagoscopy showed a 
well-healed anastomosis with minimal stenosis 
and no evidence of recurrence.
D iscussion
This case resembles similar cases pre­
viously described in the literature. The on­
set of carcinoma followed 41 years after 
the ingestion of lye. The occurrence of an 
altered pattern of symptoms led to sus­
picion of the complication; this was con­
firmed by esophagoscopy and biopsy. No 
anemia was present; this is ascribed to the 
relatively early detection, before severe nu­
tritional changes had developed. No gastric 
analyses were carried out.
The operation employed, staged eso- 
phago-tube gastrostomy and esophagec­
tomy, seems admirably suited for the pur­
pose. The early restoration of satisfactory 
swallowing is a tremendous contribution to 
the morale of the patient and assists a
prompt return to a satisfactory nutritional 
status. At the worst, when the condition 
proves inoperable subsequently, excellent 
palliation is obtained with a minimum of 
risk. The length of the tube fashioned from 
the greater curvature of the stomach is 
more than adequate to reach the neck. In 
the present case, a further two-inch length 
could have been obtained by carrying the 
proximal separation closer to the fundus; 
anastomosis to the pharynx could have been 
effected should it have proved necessary. 
Indeed the subsequent progression of the 
patient’s disease made further elongation 
of the graft necessary; this was effected 
by simple digital mobilization without in­
terfering with its origin from the stomach. 
The use of this operation in pharyngo- 
laryngoesophagectomy therefore suggests 
itself. It could be performed as a one-stage 
operation by two teams working simultane­
ously, thus sparing the unfortunate patients 
the multiple and often complicated pro­
cedures to which they are submitted in the 
older operations. The high “take-off” of the 
gastric tube in the abdominal cavity, to­
gether with the fact that no mesenteric 
vessels have to be dealt with, greatly facil­
itates the delivery of the tube into the neck 
with a minimum of risk to its blood supply. 
This is in contradistinction to colonic and 
jejunal transplants. The fact that the tube 
is lined by gastric mucosa and drains into 
the stomach militates against ulceration of 
the transplanted viscus. It would seem un­
likely that the incidence of regurgitation 
would be any higher than in the other 
forms of tube grafting.
Heimlich6 9 of New York has done much 
to establish this procedure. We believe it 
will be used increasingly by those who are 
called upon to resect the esophagus. Our 
only deviation from his technique was that 
the gastric tube was delivered substernally 
and not subcutaneously. Heimlich claims a 
lower morbidity rate by the latter route 
and, although we chose to differ, we great­
ly respect his opinion.
Summary
A case of carcinoma of the esophagus, 
occurring 41 years after a lye burn had 
caused severe stricture formation in that
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organ, is described. The patient was suc­
cessfully treated by staged esophago-tube 
gastrostomy and esophagectomy ( Heim- 
lich’s procedure). The incidence and means 
of diagnosis of this complication is dis­
cussed.
The authors wish to thank Dr. H. J. Heimlich 
of New York for his kindness in describing his 
operative techniques to us. Our thanks are also 
due to Dr. J. E. Gnass, pathologist at the Trail- 
Tadanac Hospital, for his co-operation and assist­
ance in reaching an early and correct diagnosis.
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R e su m e
L ’ingestion accidentelle dune substance caus- 
tique provoque tres souvent un retrecissement de 
l'cesophage qui subsistera durant toute la vie de 
l’interesse; parfois, un carcinome se developpera 
au meme niveau. L’apparition de ces “cancers 
par caustique” a ete etudiee par divers auteurs: 
la frequence trouvee, varie entre 0.2% et 4%. Les 
auteurs presentent une histoire de cas. II s’agit 
d’une femme de 44 ans qui, a lage de deux ans, 
avait avale une solution caustique et etait por- 
teuse d’un retrecissement oesophagien depuis lors. 
Elle etait traitee par des dilatations faites aussi 
rarement que possible, mais aussi souvent que 
cela etait necessaire; c’est ainsi qu’elle avait ete 
soumise a 62 seances de dilatation pendant les 18 
dernieres annees; de temps a autre, une cesopha- 
goscopie permettait de controler la lesion. En 
1961, apparaissent des troubles a la deglutition et 
une biopsie est pratiquee, sur le resultat de la- 
quelle l’anatomo-pathologiste conseille une striete 
surveillance, un processus malin n’etant pas exclu. 
Quelques mois plus tard, une nouvelle biopsie 
est nettement positive, et la patiente est hospi- 
talisee. A son admission, elle se presente en bon 
etat general; on ne trouve pas d’hypertrophie 
ganglionnaire et les examens de laboratoire sont 
normaux. L’excision est alors decidee et est effec- 
tuee en deux temps. Dans un premier temps, par 
voie abdominale, on reseque la rate et libere la 
grande courbure de l’estomac, en conservant in- 
facte la circulation de l’artere gastro-epiplolque; 
la grande courbure est incisee et on fabrique un 
tube avec cette region de 1’estomac, tube que l'on 
dirige et fixe vers le cou par un tunnel retro­
sternal; une gastrostomie complete cette premiere 
intervention. Dans la region du cou, d’autre part, 
on expose l’cesophage cervical et, apres section 
et suture du bout distal, on amarre et anastomose 
le bout proximal au tube gastrique. Les suites 
operatoires furent bonnes, le tube de gastrostomie 
put etre retire au douzieme jour. Un mois plus 
tard, il fut precede au deuxieme temps, par voie 
thoracique, consistant en 1’ablation de tout 
l’cesophage. La malade put etre consideree comme 
parfaitement guerie, etant capable de s’alimenter 
normalement par la bouche, trois mois apres 
cette seconde intervention. II fallut cependant 
proceder a un allongement du tube gastrique, ce 
qui put se faire relativement sans difficult^.
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GARDNER’S SYNDROME: A CASE REPORT*
IAN B. MACDONALD, M.D., M.S., F.R.C.S.IC], F.A.C.S.,
J. D. T. AINSLIE, M.D., B.Sc. and T. C. BROWN, M.D., Toronto
In 1953, Gardner and Richards1 reported 
on the association of soft tissue tumours 
and familial polyposis of the colon. Since 
that time the term, Gardner’s syndrome, 
has been used to describe the association 
of either epidermoid cysts or osteomata of 
the long bones with familial polyposis.2’ 3 
In Oldfield’s report,2 six members of a 
family group of 51 showed this association. 
Smith4 reviewed the Mayo Clinic records 
in 1958 and found 17 cases which showed 
one or more of the features of Gardner’s 
syndrome. He also noted that in six pa­
tients, fibrous tissue overgrowth in the 
abdominal incision occurred after colec­
tomy and that pathologically these over­
growths appeared to fall into the category 
of desmoid tumours.
This is the case report of a patient who 
developed a desmoid tumour in an ab­
dominal incision after a colectomy per­
formed because of familial polyposis and 
carcinoma of the colon.
C ase R eport
This 40-year-old man was first seen in No­
vember 1957 with a history of intermittent 
cramps and diarrhea. There was no history 
of rectal bleeding. Rectal examination re­
vealed many polyps in the rectum, and on 
sigmoidoscopic examination these polyps were 
found to extend into the rectosigmoid; the 
entire mucosa was studded with them. On 
barium enema examination, the entire colon 
was involved in this polypoid change. There 
was also evidence of a carcinoma in the de­
scending colon and a second filling defect was 
noted in the region of the splenic flexure.
This patient’s mother had died of carcinoma 
of the bowel at an early age. One of his 
brothers had died from carcinoma of the 
colon; the other brother is presently alive and 
well, and is a practising physician.
On February 25, 1958, a total proctocolec­
tomy was performed. At that time, there was 
evidence of invasive carcinoma in the descend­
ing colon with penetration of the serosa but
"Departments of Surgery and Pathology, The 
Wellesley Hospital, Toronto.
Fig. 1.—Sigmoid colon and rectum; the mucous 
membrane is pebbled with multiple polypi. The 
ulcerating carcinoma at the 24 cm. level is shown 
in the centre, with a large polypus proximal to 
it, and another distal.
no spread to the areas of local lymph-gland 
drainage.
On pathological examination of the excised 
specimen (Fig. 1), the mucous membrane of 
the sigmoid and rectum was replaced by 
myriads of deep-red soft nodular elevations, 
averaging 5 mm. in diameter. Two polypi, 
measuring respectively 3.5 and 2.0 cm. in 
maximum diameters arose 24 cm. and 39 cm. 
proximal to the anorectal junction. The mucous 
membrane at the pedicle of the polyp located 
at the 24 cm. level was fixed to the underlying 
muscularis externa, but elsewhere the mucosa 
was normally attached to the deeper layers. 
The lines of resection, including the anus, were 
not involved.
The histology of the polyp, fixed to the 
muscle coats, established it as a carcinoma. 
Atypical glands embedded in cellular stroma 
replaced the epithelium and created a thick 
mass in the submucosa constituting the broad 
core of the polypoid carcinoma. While the
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Fig. 2.—The tumour of the rectus muscle in 
cross section. The apparent circumscription of its 
posterior margin, as it impinges on the peritoneal 
cavity, is illustrated in the upper part of the 
photograph and can be compared with the infil­
tration of the adjoining muscle at the other mar­
gins.
inner layers of the muscularis externa were in­
filtrated, this coat was not fully penetrated, 
nor were any regional lymph nodes aifected. 
Atypical epithelium with hyperchromatic nu­
clei and deeply staining cytoplasm lined the 
bizarre glands which replaced the normal mu­
cosal pattern on virtually all of the polypoid 
nodules in the remainder of the mucosa. 
There was no evidence of infiltrating carci­
noma in the polypi situated at the 39 cm. 
level.
This patient remained well until December 
1961, when he was found to have a smooth 
firm non-tender mass in the upper portion of 
the abdominal incision. It was fixed to the 
underlying rectus abdominis muscle but the 
skin overlying it was movable. On clinical 
grounds this was believed to be either fibrous 
tissue overgrowth in the abdominal scar or 
recurrent carcinoma of the colon. This tumour 
was excised and was found to be a fibrous 
tissue tumour, which was circumscribed 
but infiltrated the rectus muscle at its mar­
gins. It extended down to the peritoneum but 
had not invaded this layer. Excision at this 
time included the anterior and posterior rectus 
sheaths and the entire upper portion of the 
left rectus abdominis muscle. The defect in 
the abdominal wall was closed with fine stain­
less-steel wire mesh. The patient made a good 
recovery from this procedure.
In the excised specimen, a grey fleshy tu­
mour (Fig. 2), partially circumscribed, was 
found in the segment of rectus abdominis 
muscle and subcutaneous fat, surmounted by 
an ellipse of skin 15 cm. long and 1.5 cm. 
wide, in which there was a healed surgical 
scar, 8 cm. long. The opposite surface was
covered by a smooth serous membrane repre­
senting the parietal peritoneum of the anterior 
abdominal wall. The tumour mass, which pro­
truded from the cut surface of the specimen, 
had a diameter of 5.5 cm. Red flecks and 
patches were scattered over the grey moist 
cut surface. At its perimeter, it blended with 
fibrous processes and scar tissue which radi­
ated into the muscle. Microscopically, the tu­
mour was composed of plump fibroblasts and 
bundles of collagen fibres through which cap­
illaries were liberally distributed (Fig. 3). A 
very occasional symmetrical mitosis was identi­
fied. At the periphery, strands of connective 
tissue infiltrated, displaced and destroyed the 
adjoining muscle and fat. The lymphocytes and 
histiocytes formed wide cuffs around the 
capillaries, particularly in areas of cellular 
activity (Fig. 4).
D iscussion
Fam ilial polyposis of the colon is gen­
etically transmitted as an autosom al domin­
ant. It occurs in both sexes and can be 
transmitted by both. The gene has a high 
degree of penetrance. The associated fea­
tures of Gardner’s syndrome m ay be the 
dominant clinical manifestation. It is 
thought that one gene is responsible for 
the entire syndrome.
The mass in the abdominal wall in this 
case, in common with those described in 
previous reports of this condition, satisfies 
the criteria for desmoid tumours and had 
none of the stigmata of a potentially m etas­
tasizing fibrosarcoma. Cystic or myxoma­
tous degeneration, sometimes occurring in 
desmoid tumours, was absent and the mass 
bore no resemblance to a myxoma, or to 
differentiated or undifferentiated sarcomas 
of soft somatic tissues.
From the clinical standpoint, the recogni­
tion of the predeliction to the formation of 
desmoid tumours in the abdominal scars of 
persons who have undergone a colon re­
section for familial polyposis, with or with­
out carcinoma, clearly points to the neces­
sity of determining the histology of any 
lump which develops in these circum­
stances. Such a mass should not be con­
sidered to be secondary carcinoma without 
a positive tissue diagnosis, as the frequent 
association of desmoid tumours is now well 
established.
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Fig. 3.—In this photomicrograph of the abdominal tumour the florid fibroblasts 
are shown in the mesh of collagen; they have no mitoses. (H. & E. x 500.)
Fig. 4.—The uniform cellularity of the fibrous tumour, as it infiltrates the muscle 
bundles, and the perivascular lymphocytic aggregates are illustrated. ( H. & E. x 40.)
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A second clinical consideration centres on 
the predominance of any one of the triad 
of lesions comprising the syndrome. In a 
patient who has a familial history of epi­
dermoid cysts and who shows osteomata, 
careful examination of the large bowel at 
regular intervals would appear to be indi­
cated to detect polyposis. Alternatively, the 
soft-tissue tumours may be the first clue to 
this genetically determined defect.
Su m m a r y
Attention is drawn to Gardner’s syn­
drome by recording the case of a man with 
familial intestinal polyposis in whom car­
cinoma developed in the sigmoid colon, 
and in whom a desmoid tumour grew in 
the operative scar in the anterior abdom­
inal wall four years after total proctocol­
ectomy.
The multiple cutaneous sebaceous cysts 
and osteomas of long bones, which have 
been described in the complete syndrome, 
were not identified in this instance, but the 
sequence of events here leaves no reason­
able doubt that this is yet another example 
of this autosomal dominant trait.
The clinical importance of recognizing 
Gardner’s syndrome lies particularly in the 
awareness of the complex and the possibil­
ity that any individual component may be 
the presenting manifestation.
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R esum e
L’affection connue sous le nom de “syndrome 
de Gardner” consiste en une association bizarre 
de diverses tumeurs: kystes epidermoides, tumeurs 
osseuses et polypose intestinale. L’origine en est 
genetique, dominante, probablement transmise par 
un autosome; la maladie frappe indifferemment 
les deux sexes et peut etre transmise par les 
deux. On pense que le meme gene est responsable 
de toutes les manifestations. Le present article 
rapporte un cas de ce genre. II s’agit d’un homme 
de 40 ans, examine pour la premiere fois en 1957 
pour des troubles abdominaux consistant en 
crampes et diarrhees, sans saignement rectal. 
L’examen rectal permet de trouver de nombreux 
polypes dans l’intestin, et ceci est confirme par 
le lavement baryte. A noter que la mere du ma- 
lade etait morte, encore jeune, d’un cancer intes­
tinal, ainsi que l’un de ses freres. En fevrier 
1958, on pratique une procto-colectomie totale; 
l’examen anatomo-pathologique de la piece ope- 
ratoire montre que la muqueuse est remplacee 
par une foule de petits nodules d’environ 5 mm. 
de diametre, de consistance molle et de couleur 
rouge fonce; histologiquement il s’agit de lesions 
cancereuses, interessant egalement les glandes. Les 
suites post-operatoires furent tres bonnes. En de- 
cembre 1961, il apparut, sur la ligne d’incision, 
une tumeur lisse et induree, fixee a la paroi muscu- 
laire. L’excision permit de reconnaitre un fibrome, 
envahissant legerement les bords des gaines du 
muscle droit; histologiquement, on ne note aucun 
caractere de malignite. Ceci est done un cas de 
syndrome de Gardner, avec polypose maligne du 
gros intestin et apparition d’une tumeur desmo'ide 
dans la cicatrice de laparotomie; les autres mani­
festations (osteomes) n’etaient pas presentes ici, 
mais le diagnostic n’est cependant pas dou- 
teux. Les auteurs attirent l’attention sur l’impor- 
tance de reconnaitre cette maladie, du fait de ses 
manifestations vari6es et parfois deroutantes.
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RELAPSING TRAUMATIC PERICARDITIS
J. CHARLES SHEE, M.D., M.R.C.P.( Lond. )* and DENIS H. THOMPSON, O.B.E., 
F.R.C.S.,f Bulawayo, Southern Rhodesia
T he  tendency for certain forms of idio­
pathic pericarditis to relapse is well recog­
nized. We are indebted to the late Dr. Paul 
Wood for the concept of traumatic recur­
rent pericarditis, first described by himself 
at a conference of army physicians in Rome 
in 1945.1
The present communication describes an 
unusual case of traumatic hemopericardium 
with tamponade in a child, followed over 
the next four months by three attacks of 
recurrent pericarditis.
C ase R eport
B.D., a nine-year-old white European child, was small for his age, of wiry build and con­siderably intelligent. On the morning of April 1, 1962, he fell from a tree and received a deep penetrating wound in the upper abdo­men from a toy spear that he was clutching as he fell. The child was seen in hospital two hours later by one of us (D.H.T.). He was not obviously shocked; there was a small mid­line abdominal puncture 2" above the umbil­
icus; bowel sounds were audible but dimin­ished. As his blood pressure had fallen and his pulse rate had increased by that evening, laparotomy was performed. A minimal amount of blood was present in the abdomen. A super­
ficial incised wound of the left lobe of the 
liver and a minute puncture of the left leaf of the diaphragm were noted. When the dia­phragmatic wound was explored, there was a gush of dark blood and a large hemopericardi­
um was evacuated. As the bleeding had stopped, it was decided not to perform a thor­
acotomy and the abdominal incision was closed with a large drain extending to the dia­phragm.
On the day after the accident the child was ill and vomiting; a pericardial friction rub was audible; a radiograph showed evidence of a pneumopericardium, and an electrocardio­gram was normal apart from a sinus tachycardia. The patient was treated with an
“Senior Honorary Consulting Physician, Bulawayo Hospital Group.
tHonorary Consulting Surgeon. Bulawayo Hospital Group, The Central Hospital, Bulawayo, Southern Rhodesia.
intramuscular tetracycline preparation and was given chlorpromazine to control the vomiting. He then made rapid progress and was dis­charged from hospital on the fourteenth day; he returned to school the following week.
First relapse.—On June 11, 1962, 10 weeks after the initial trauma, the child was read­
mitted to hospital because of vomiting and substemal pain. He appeared to be very ill 
and febrile, with a raised leukocyte count and muffled heart sounds. A radiograph 
showed generalized enlargement of the card­iac shadow, and a lateral film was thought to show collapse of the lower lobe of the left 
lung. He was treated with oral tetracycline and as there was some delay in re-expansion of the left lung, bronchoscopic suction was performed on June 20. By the end of the month the radiographic outline of the heart was normal and the child, clinically well, was discharged home to convalesce, but did not return to boarding school.
Second relapse.—On July 17 there was again a sudden onset of pallor, collapse with vomiting and precordial pain, with radiolog­ical and clinical evidence of enlargement of the heart, and muffled heart sounds. He was treated at first with intramuscular, and later with oral tetracycline. By July 31 he was well. 
The cardiac outline had returned to normal, and he was discharged from hospital again.
Third relapse.—On August 10, 10 days after his previous discharge from hospital, he 
was readmitted with a temperature of 102° F. and the same symptoms as in his two pre­vious relapses. On this occasion he had a peri­
cardial friction rub, but the cardiac enlarge­ment noted on the two previous occasions was no longer present. He was treated as before, and after discharge from hospital on August 
25 he was maintained on prophylactic tetra­cycline in a dose of 125 mg. twice daily.
Review of his case on November 17, 1962, showed that his heart was clinically and radio- logically normal, although minor abnormalities were still present in the electrocardiogram (Fig. 1). Treatment with oral tetracycline 
was discontinued and the child was allowed to return to school. There has been no fur­ther relapse.
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Fig. 1.—Chest leads from selected electrocardiograms. A. was taken on June 
11 when the child was acutely ill on the first day of his first relapse. The tracing 
shows tachycardia, low voltage and flat T waves, suggesting a toxic myocarditis 
rather than pericarditis. R. was taken on August 10, the first day of his third 
relapse, and shows typical T-wave changes of pericarditis. C. was inscribed on 
November 17, seven months after the initial trauma. The shallow inversion of 
TVs and TVs must be considered abnormal although clinical recovery is now com­
plete.
D iscussion
Wood considered that recurrent trau­
matic pericarditis was often associated with 
the presence of a foreign body in or near 
the pericardium. Elkin and Campbell2 re­
ported a patient who had recurrent peri­
cardial effusions respectively one month 
and five months after cardiac injury; these 
effusions were aspirated and the patient re­
covered completely. Mikesky, Howard and 
DeBakey3 described two cases with compli­
cating pericarditis in a series of 238 pa­
tients who survived injuries to the liver.
In our patient there was no radiological 
evidence of the presence of a foreign body. 
The blade of the “spear” was a piece of 
wire, 15 cm. long, hammered flat and 
shaped to a point. It was not barbed and 
its maximal width was 0.4 cm. In entering 
the cavity of the heart it pierced all the 
organs in its path, including the liver. In 
these circumstances it seems almost im­
possible for a foreign body to have been 
deposited in the pericardium. The spear­
head itself was examined after the acci­
dent and appeared to be intact.
The clinical and radiological findings in 
the child during the first two relapses were 
considered to be pathognomonic of peri­
carditis with effusion, although the diag­
nosis was not confirmed by paracentesis. 
On the third relapse he had a pericardial 
friction rub but no effusion, as shown by 
absence of enlargement of the cardiac sil­
houette.
Serial electrocardiograms were inscribed 
during the course of the illness. In the ECG 
tracings the only gross changes suggestive 
of pericarditis were in those recorded on 
August 10, the first day of his third re­
lapse (Fig. 1).
The clinical response of our patient to 
tetracycline during each of his relapses 
was impressive, and we believe that the 
two months’ course of prophylactic tetra­
cycline after the third relapse staved off 
further trouble.
Constrictive pericarditis is a possible 
late complication that may arise in this 
case,4 but Wood who followed up his five 
cases for several years did not encounter 
it.
Summary
A case of hemopericardium and com­
mencing cardiac tamponade caused by a 
penetrating abdominal wound is described. 
The pericardium was drained surgically
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through the abdominal incision. Recurrent 
pericarditis ensued. There was eventual 
complete recovery except for minor electro­
cardiographic abnormalities.
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Resume
Le present article rapporte l’histoire d’un cas 
inhabituel de tamponnade du coeur par hemope- 
ricarde traumatique, suivi de recurrences dans les 
mois suivants. II s’agit d’un enfant age de neuf 
ans, qui a fait en avril 1962, une chute d’un 
arbre sur un jouet provoquant une blessure pro- 
fondement penetrante de la partie superieure de
l’abdomen. L ’enfant est examine a 1’hopital deux 
heures plus tard; l’etat general est relativement 
bon, mais la pression arterielle est faible et le 
pouls rapide. On fait une laparotomie explora- 
trice; on ne trouve que peu de sang dans le ventre 
et il existe une petite blessure du lobe gauche du 
foie, accompagnee d’une ponctoin du diaphragme 
gauche. A i'examen plus pousse de cette derniere 
lesion, on provoque Tissue d’une abondante 
quantite de sang noir provenant du pericarde. 
Cette hemorragie s’arrete spontanement et Ton 
referme sur drain. Les suites operatoires sont fa- 
vorables et le petit malade est renvoye a domicile 
au quatorzieme jour. Cependant, 10 semaines 
plus tard, survint un nouvel episode aigu, con- 
sistant en douleurs dans la region stemale et en 
vomissements; l’enfant fut rehospitalise, fievreux, 
ayant une leucocytose elevee et un mauvais etat 
general. La skiascopie demontra un elargissement 
de l’ombre cardiaque et un affaissement du pou- 
mon gauche que Ton traita par aspiration sous 
bronchoscopie. Une therapeutique antibiotique a 
la tetracycline fut institutee, et en une dizaine de 
jours, les choses rentrerent dans l’ordre. Deux 
autres crises semblables survinrent 15 jours, puis 
six semaines plus tard. Le traitement demeura con- 
servateur, consistant principalement en adminis- 
stration de tetracycline. Depuis lors, il n’y eut 
pas de nouvel incident. Contrairement a ce qui 
a ete avance pour expliquer de telles recidives, 
il n’y avait dans ce cas aucune evidence d’un 
corps etranger dans le pericarde. Il se peut que 
dans l’avenir, une pericardite constrictive vienne 
compliquer Tevolution.
A SYNOPSIS OF SURGICAL ANATOMY. 
9th ed. A. Lee McGregor. 906 pp. Ulust. John 
Wright & Sons Ltd., Bristol; The Macmillan 
Company of Canada Limited, Toronto, 1963. 
$6.30.
McGregor’s Synopsis of Surgical Anatomy has 
now reached its thirty-first year and ninth edi­
tion, testimony in itself of its value to both 
undergraduate and postgraduate students. 
The present edition includes new chapters on 
the lungs and bronchi and the heart and great 
vessels, and many sections have been rewritten, 
but once again the subject matter is presented 
with unusual economy and clarity. The illustra­
tions are simple line drawings which clearly 
portray and emphasize the matter under dis­
cussion.
It is of course impossible for any text to be 
“up to the minute” in all matters, but it is 
suggested that in the next and tenth edition 
the discussion on fistula-in-ano be brought 
into line with recently acquired knowledge of 
the anatomy of the anal sphincters. But apart 
from this and other minor matters, this book- 
main tains its place among the best of its kind.
TEXTBOOK OF SURGERY. Edited by Sangham
Lai and C. P. V. Menon. 892 pp. Must. Butter-
worth & Co. (Canada) Ltd., Toronto, 1962.
$22 .00 .
This book was written by about a dozen of 
the leading surgeons of India, and represents 
their undergraduate teaching of surgery. The 
authors have stressed the common and more 
important conditions, and the main principles 
of diagnosis and treatment. It is written in 
the style of a synopsis or manual. The result 
is a very readable and concise account of 
common surgical conditions. It includes chap­
ters on the urinary tract, ear, nose and throat, 
central nervous system, anesthesia, principles 
of radiotherapy, but no gynecology. The prin­
ciples of surgical procedures are mentioned 
very briefly with virtually no discussion of 
operative technique.
The absence of any references makes it un­
suitable for more advanced study. It will 
prove to be a very useful book to the medical 
students in India as they commence their study 
of surgery. The authors have succeeded re­
markably well in preparing for them a very 
clear and concise introduction to surgery.
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S U R G I C A L  T E C H N I Q U E
THE CHEATLE-HENRY APPROACH FOR INGUINAL HERNIOTOMY 
IN INFANTS AND CHILDREN: THE HOSPITAL FOR 
SICK CHILDREN, TORONTO
B. SHANDLING, M.B., Ch.B., F.R.C.S.(Eng.), F.R.C.S.[C]“ and 
S. THOMSON, M .D .j Toronto
I n pe d ia t r ic  surgical units, inguinal herni­
otomy is the commonest operation per­
formed. The results of surgery are good.1 
Complications are minor and the inci­
dence is minimal. The operation is well 
tolerated at all ages and the recurrence 
rate of 2% or less is remarkably low. 
While a simple high ligation of the sac is 
done by almost all surgeons, there are some 
who combine this with narrowing of the 
internal inguinal ring and/or repair of the 
posterior wall of the inguinal canal. Re­
gardless, however, of whether a repair is 
done or not, most surgeons approach the 
sac by the inguinal route, using an incision 
over the inguinal canal, incising the an­
terior wall and dissecting the sac from the 
spermatic cord.
Following a recent report2 advocating the use of the Cheatle-Henry approach in 
the treatment of cryptorchidism, it was de­
cided to evaluate this approach in a suc­
cessive series of patients with inguinal 
hernias, hydroceles and maldescended 
testes. Although results obtained with 
more traditional methods had been quite 
satisfactory, this new approach was under­
taken for a critical appraisal, attempting 
to define both its advantages and its draw­
backs. It was agreed to abandon the trial 
if at any stage it could not measure up to 
the results previously obtained or if the 
operative difficulties proved formidable.
In 1921 Cheatle3 described an opera­
tion for inguinal hernia in which he sug­
gested a midline extraperitoneal approach and reported 41 patients upon whom he 
had used this method. Curiously, he stated 
that the operation should not be employed
“Assistant Surgeon, The Hospital for Sick Chil­dren, Toronto; Clinical Teacher, University of Toronto.
/Associate Surgeon, The Hospital for Sick Chil­dren, Toronto; Associate Professor, Department of Surgery, University of Toronto.
upon boys younger than seven or eight 
years. Henry4 also suggested that an in­
guinal hernia could be treated in this way 
and, after familiarizing himself with the 
anatomy of the region, he used this ap­
proach on a patient with bilateral direct 
inguinal hernias. Nyhus, Condon and 
Harkins5 have been proponents of the pre- 
peritoneal hernial repair in adults and 
claim good results. Lipton2 has found the 
method of value in the treatment of crypt­
orchidism and has also used it on 20 pa­
tients with inguinal hernias. This method 
has been employed at The Hospital for 
Sick Children since February 1962, and the 
results of this experience are outlined be­low.
T ech n iq ue
The patient should try to void before 
entering the operating-room as a full blad­
der hinders adequate exposure. Good 
muscle relaxation is mandatory during the 
operation in contrast to that required for 
the conventional approach. The only tech­
nical difficulties encountered were in those 
patients in whom this requirement was not 
observed. Preoperative consultation with 
the anesthetist is important. Without ade­
quate relaxation of the abdominal 
musculature the operation is trying and 
under such circumstances the Cheatle- 
Henry approach will almost certainly fall 
into disrepute.
After trying several varieties it was found 
that the supine position with 15°-20° of 
Trendelenburg tilt was ideal. Hyperexten­
sion is to be avoided as this stretches the 
rectus abdominis muscles. With the light 
adjusted so that its source is behind, above 
and to the anesthetist’s side of him, the 
surgeon stands on the opposite side to the 
hernia.
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A Pfannenstiel curved suprapubic skin- 
crease incision is made (Fig. 1), extending 
from one linea semilunaris to the other. 
This incision should be centred closer to 
the symphysis pubis than to the umbilicus 
and its upper limits are just below the 
level of the anterior superior iliac spines. 
The incision is deepened to include the 
linea alba and anterior rectus sheath, and 
these fascial flaps are then elevated proxi- 
mally and distally. Adequate proximal ele­
vation is important as this allows wide 
separation of the recti. Diathermy coagula­
tion of vessels before they are divided is 
helpful as there are numerous arteries and 
veins traversing the rectus abdominis and 
piercing the anterior rectus sheath. The 
pyramidales, if present, may be reflected 
with the inferior fascial flap.
The recti are separated in the midline, 
two ribbon retractors on the side of the 
hernia providing satisfactory exposure. The 
peritoneum is swept away from the abdom­
inal wall, displaying clearly the inferior 
epigastric vessels on the posterior surface 
of the rectus abdominis. Care should be 
exercised to prevent trauma to these vessels 
by the blade of a retractor. Lateral to these 
vessels, becoming more ill-defined inferior- 
ly, there is a well-developed condensation 
of fascia which frequently requires divi­
sion to facilitate retraction of the periton­
eum. The inferior epigastric vessels are not 
routinely divided at the internal inguinal 
ring in the operation of herniotomy. With 
one hand retracting the peritoneum medi­
ally and proximally, the internal inguinal 
ring is readily identified by the structures 
entering it — the testicular vessels and vas 
in the male, round ligament in the female 
and hernial sac in both. A common error is 
to look for the ring too far laterally and 
inferiorly, in the region of the external iliac 
vessels.
By blunt dissection, using a finger or 
small sponge to break through the loose 
connective tissue laterally and inferiorly, 
the sac and cord are isolated. It is conven­
ient to maintain the definition of these 
structures by slight traction, using an en­
circling finger or an Allis forceps. The pull 
on the cord must be slight because with 
excessive traction that part of the sac which 
is in the inguinal canal may be withdrawn
Fig. 1.—Right inguinal hernia showing incision 
used and exposure obtained. Note the inferior epi­
gastric vessels closely related to the medial aspect 
of the hernial sac.
proximally through the internal ring. The 
transfixion suture would then be applied 
too far distally, so that with release of the 
structures the ligated processus would slip 
down into the canal, defeating the very 
object of the operation. If the peritoneum 
is inadvertently opened, it should be re­
paired forthwith. The edge of the sac can 
be see. clearly and, with a scalpel, an in­
cision is made lateral to the edge, dividing 
a thin layer of tissue which encircles the
Fig. 2.—The hernial sac has been dissected from 
the spermatic cord. It is divided in A. In B the 
proximal portion of the sac is being transfixed 
and ligated and the distal portion is left open.
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$4c and spermatic cord. A ready plane of 
cleavage is found and the sac is separated 
from its close relationship to the vessels 
and vas (Fig. 2).
If the hernial sac is a short one it can 
be retracted and its fundus delivered. In 
the complete type of hernia, the sac is 
simply divided and the proximal portion 
transfixed and ligated well above the inter­
nal inguinal ring. The distal cut portion of 
the sac is then left in  situ.
Exploration of the opposite side is then 
easily accomplished and if a sac is found 
it is dealt with in a similar fashion.
The wound is repaired by suturing the 
anterior rectus sheath. The rectus abdom­
inis muscles are not sutured as their con­
traction results in midline approximation. 
Skin and subcutaneous tissues are repaired 
as desired. No drains are used in the opera­
tion.
When a scrotal hydrocele is present this 
is readily treated by dislocating the 
affected testis proximally into the sub­
cutaneous tissues of the pubic region. By 
undercutting the distal skin flap the tunica 
vaginalis is displayed and the hydrocele 
then “unroofed”. The inguinal canal is thus 
left intact.
M a t e r ia l
Between February and September 1962, 
the Cheatle-Henry operation has been per­
formed 82 times upon patients with in­
guinal hernia, hydrocele and undescended 
testis. The ages of the patients ranged from 
four weeks to 12 years, there being 28 in­
fants of 12 months or less. The operation 
has been performed upon 13 boys with 
maldescended testis; the condition was bi­
lateral in three. When both testes were 
imperfectly descended, bilateral orchido- 
pexy was carried out in one stage. This ap­
proach is not necessary in the treatment of 
ectopic testes without a hernia; that is, 
when the testis lies in the prepubic sub­
cutaneous tissue. Excluding hydroceles and 
undescended testes and known bilateral 
hernias, there were 54 patients in whom 
the findings on the opposite side were 
adequately documented. A funnel of peri­
toneum entering the internal inguinal ring 
was assumed to be a hernia. There were
13 unsuspected hernias found on the oppo­
site side (24%).
Although this report includes September 
1962, one patient was operated upon in 
October for a “recurrence”. At a second 
operation performed “from below”, it 
seemed that this was probably not a re­
currence but an inadequate operation in 
the first instance, with the transfixion ap­
plied following excessive traction upon the 
peritoneum. The result was that this 
hernial sac was ligated far too low, in 
effect somewhere within the inguinal canal. 
The only patient in whom sepsis was a 
complication was operated upon for a 
strangulated inguinal hernia where this 
complication is not uncommon.
D isc u ssio n
Before the adoption of this approach it 
was the custom to deal with inguinal 
hernias by simple high ligation of the sac 
as recommended by Packard and Mc- 
Lauthlin6 and Potts, Riker and Lewis7, and 
as performed in most British pediatric 
surgical centres. It is thought that the cause 
of inguinal hernia in infants and children 
is persistence of a patent processus vagin­
alis. There is no intrinsic defect or abnorm­
ality of the muscles and therefore removal 
of the sac should cure the condition. Re­
pair of the internal inguinal ring is quite 
unnecessary and may indeed be meddle­
some. High ligation of the hernial sac from 
below is usually achieved at or just below 
the internal inguinal ring. Occasionally the 
sac tears, adding difficulty to this technique. 
By using the Cheatle-Henry method one 
cannot but perform a high ligation of the 
sac and if it does tear it is easy to deal 
with.
The policy with regard to the distal por­
tion of the transected sac has always been 
to leave it where it is, with the knowledge 
that a hydrocele is extremely unlikely to 
develop as the cause has been removed. 
Thus the use of the Cheatle-Henry ap­
proach has not led to any change in this 
respect.
Recently several papers have been pub­
lished on the advisability of exploring the 
opposite side in children and infants with 
inguinal hernias.8 11 By using this method,
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the surgeon routinely explores both inter­
nal inguinal rings, the contralateral explora­
tion adding only a few minutes to the en­
tire operation.
The inguinal canal in a small infant is a 
delicate region and it is felt that one ad­
vantage of this approach lies in the fact 
that the inguinal canal is left entirely un­
disturbed. The spermatic cord in the canal 
is not elevated from its bed, its normal re­
lationships are unaltered and the walls of 
the inguinal canal are not divided and 
sutured. Scrotal hematoma has not been 
seen following the use of this method.
In the patient with a recurrent inguinal 
hernia, the Cheatle-Henry exposure re­
duces a trying and tedious operation to one 
of remarkable simplicity. The tissues en­
countered are normal; there is no fibrosis 
and consequently less likelihood of damage 
to the vas deferens or testicular blood sup- 
ply.
When an incarcerated hernia is exposed 
“from below” and a bowel resection be­
comes necessary, the surgeon may be faced 
with the alternatives of incising the inter­
nal inguinal ring and its surrounding 
musculature or making a separate lapar­
otomy incision. By using a Cheatle-Henry 
incision, no secondary abdominal incision 
is necessary as the peritoneal cavity can 
readily be entered. By elevation of the distal 
skin flap, as in dealing with a hydrocele, 
the incarcerated hernia can be opened be­
fore attempting to reduce its contents. 
With an irreducible hernia associated with 
an undescended testis, concurrent orchido- 
pexy is a relatively simple matter using 
the Cheatle-Henry approach, as was dem­
onstrated in one patient in the series. In 
this modern age of surgery, speed of oper­
ating is not a serious consideration. It is 
to be noted, however, that in performing 
bilateral herniotomy, any one operator 
without hurrying can almost halve his 
usual operating time by the use of the 
Cheatle-Henry approach. With a debilitated 
infant, or when complications preclude a 
lengthy anesthetic, this can be of great 
benefit.
Recently this approach was employed in 
operating upon a three-month-old infant
with a testicular tumour. Two definite ad­
vantages accrued. First, it was possible to 
palpate the para-aortic region to determine 
operability and as a guide to prognosis. 
Secondly, high ligation of the testicular 
vessels was achieved at a level consider­
ably proximal to the internal inguinal ring.
The postoperative course is remarkably 
uneventful and patients may be discharged 
the day after the operation. The wound 
heals well and after some months the skin 
incision can be seen only with some diffi­
culty, situated as it is in a transverse skin 
crease.
As this method has been in use only since 
February 1962, there is, of course, no ade­
quate follow-up. It is accepted by many 
that high ligation of the hernial sac is all 
that is required to cure a hernia in an in­
fant or child. With the Cheatle-Henry ap­
proach very high ligation is readily ob­
tained. Recurrence is thus unlikely.
With regard to the complete type of in­
guinal hernia, the practice had been mere­
ly to divide the sac and ignore its distal 
portion. Thus the Cheatle-Henry method 
does not differ in this respect.
Although this paper is concerned with 
the use of the Cheatle-Henry approach in 
inguinal hernias, it is in the operation of 
orchidopexy where its greatest value ap­
plies.2 Quite remarkable mobilization of the 
testicular vessels and vas is obtained, usu­
ally to the level of the third part of the 
duodenum.
This approach is also ideally suited for 
the patient with a hernia on one side and 
a maldescended testis on the other.
For the reasons outlined above it is felt 
that the Cheatle-Henry approach for in­
guinal hernias in infants and children may 
represent an advance when compared with 
other available methods. The operation is 
especially indicated in orchidopexy, either 
unilateral or bilateral; in a patient with a 
hernia on one side and an imperfectly de­
scended testis on the other; in the infant 
age group where the sac is more tenuous, 
and in orchidectomy for testicular tumours.
Follow-up studies will be published as 
and when they become available.
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S u m m a r y
At The Hospital for Sick Children a pre 
peritoneal approach for inguinal hernias 
has been in use since February 1962. The 
operative technique is described, the ad­
vantages of this approach are presented 
and its indications outlined.
NOTE: A 16 mm. colour film of the approach 
has been made.
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R e su m e
Ceci est la description d une technique ope- 
ratoire particuliere, utilisee au “Hospital for Sick 
Children” de Toronto, pour la cure des hernies 
inguinales chez l’enfant. Sous anesthesie generale, 
le patient etant en position de Trendelenburg, on 
pratique une incision cutanee type Pfannenstiel, 
juste au-dessus du pubis; cette incision est appro- 
fondie de fagon a atteindre la ligne blanche et les 
games des muscles droits. Sous hemostase soi- 
gneuse, les muscles droits sont separes sur la 
ligne mediane et les vaisseaux epigastriques sont 
visualises, ainsi que l’anneau inguinal profond. On 
peut ainsi dissequer le cordon et le sac; ce der­
nier est ligature. La plaie operatoire est tres 
simplement refermee par suture de la gaine mus- 
culaire, puis sutures sous-cutanee et cutanee. Ce 
type d’intervention a ete pratique dans 82 cas 
entre fevrier et septembre 1962. L’age des enfants 
variait entre quatre semaines et 12 ans; dans 13 
cas, il existait une descente incomplete des testi- 
cules et dans 13 autres cas on decouvrit une hemic 
contralaterale insoupgonnee cliniquement. L’avan- 
tage principal de cette technique est de ne pra- 
tiquement pas toucher le canal inguinal, region 
particulierement delicate chez l’enfant; en cas 
d’etranglement, les manoeuvres se trouvent simpli- 
fiees puisque la cavite peritoneale est immediate- 
ment prete a ouvrir. Les auteurs n’ont observe 
aucune complication dans la serie de cas pre­
sentee ici.
FAT EMBOLISM. Simon Sevitt. 233 pp. Must.
Butterworth & Co. (Canada) Ltd., Toronto,
1962. $13.50.
This is a very complete monograph on the 
subject of fat embolism. Sevitt has had a 
unique opportunity to study the phenomenon 
of fat embolism because of his position as con­
sultant pathologist to the Birmingham Acci­
dent Hospital. The author reviews the litera­
ture very completely and comments on most 
of what is known up to the present time on 
the subject. The etiology and the source of 
fat emboli are fully discussed, but the reader 
is left with the unsatisfactory impression that 
the mechanism of development and the source
of the fat are still matters more of conjec­
ture than of fact. It would anoear that fat 
embolism has little relationship to shock. The 
pathology of fat embolism, both pulmonary 
and systemic, is very well covered. Perhaps 
the best part of the book relates to the clini­
cal aspects of fat embolism, from the point of 
view of history, physical findings, diagnosis, 
prognosis and treatment. This section should 
be read and known bv all doctors who deal 
with trauma. The final chapter on the medico­
legal aspects is very interesting.
This is a good book which should be in all 
medical libraries and on the bookshelf of all 
orthopedic surgeons and traumatologists.
October 1963 ISOLATION PERFUSION 489
E X P E R I M E N T A L  S U R G E R Y
INFLUENCE OF ISOLATION PERFUSION W ITH  AN ALKYLATING 
AGENT ON THE HISTOPATHOLOGY AND METASTATIC PROPENSITY 
OF WALKER-256 CARCINOMA0
ALVIN E. RODIN, M.D., M.Sc.( Med.), F.R.C.P.[C],t FRANK W. TURNER, M.B., 
M.Sc. and CECIL M. COUVES, M.D., F.R.C.S.[C], Edmonton, Alta.
The present study is an attempt to de­
lineate the histopathological basis for the 
action of T.S.P.A. ( triethylenethiophosphor- 
amide, thioTEPA) on Walker-256 tumour 
of rats. Alkylating agents such as phenyl­
alanine mustard (PAM) have been used 
with some success in perfusion of human 
cases of melanoma.1'3 However, the occur­
rence of spontaneous tumour necrosis and 
the inability to follow these patients by 
periodic anatomical and histological studies 
have hindered the assessment of these anti­
tumour substances.4 Wright and associates5 
have suggested that chemotherapeutic 
agents should be tested against tumour cells 
in tissue cultures, although objections could 
be made to this technique as to any in 
vitro study. In order to simulate the clinical 
use of alkylating agents, the present study 
has been based on the technique of isola­
tion perfusion of the rat hind limb de­
veloped by Turner and associates.8
Both clinical7 and experimental8 observa­
tions have indicated that although there 
is a prompt response of the tumour to the 
chemotherapeutic agent, resumption of 
growth occurs, with eventual death. The 
pathological basis for prolongation of the 
survival time and for regrowth of the 
tumour have not been demonstrated pre­
viously in isolation perfusion experiments. 
In addition, chemotherapeutic agents may 
have an effect on the metastatic propensity 
of the tumour as well as the primary
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Department of Surgery, University of Alberta, 
Edmonton, Alta.
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ia Hospital, Edmonton. Present address: Depart­
ment of Pathology, University of Texas Medical 
Branch, Galveston, Texas, U.S.A.
growth. Because systemic intravenous ad­
ministration may affect host tissues and re­
sistance, isolated hind-limb perfusion is pre­
sented as a biological model for the screen­
ing and study of possible anti-cancer agents.
Materials and Methods
The tumour used was the Walker-256 
carcinoma which originally developed spon­
taneously in the region of the mammary 
gland of a pregnant albino rat in 1928 in 
the laboratory of George Walker at the 
Johns Hopkins University School of Medi­
cine.8 The reservoir of Walker tumour was 
maintained by transplanting every seventh 
day into Sprague-Dawley rats. An un­
treated-tumour rat was anesthetized with 
intraperitoneal sodium pentobarbital, 40 
mg./kg. body weight, and the tumour site 
was prepared with 2%% tincture of iodine. 
Incision was made down to the tumour 
which was excised piecemeal and placed in 
a Petri dish containing cold sterile isotonic 
saline. Two grams of this tissue were then 
homogenized in a Pyrex tissue grinder with 
10 c.c. of sterile saline. The homogenates 
were agitated continuously to prevent the 
settling of cells; 0.15 c.c. of this homogen­
ate was inoculated through a 20-gauge 
needle into the posterior muscle of the hind 
limb of the recipient rat. The recipient rats 
were unanesthetized but were held firmly 
by an assistant. Cell counts were not per­
formed, nor was any attempt made to age 
the cells because 100% “takes” were being 
sought. Using this technique 95% to 100% 
“takes” were achieved regularly.
Seventy-two male rats weighing 200 to 
300 g. were inoculated with suspension of 
Walker carcinoma cells, all within a one- 
hour period. Thirty-six rats were then per­
fused with T.S.P.A., 4 mg./kg., on the 
fourth day after tumour inoculation accord­
ing to the hind-limb perfusion technique of
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Fig. 1.—Mean diameters of hind limb inoculated 
Walker-256 tumour in control rats and of those 
treated by isolated hind-limb perfusion with 
T.S.P.A.
Turner et al.10 This dose was utilized be­
cause previous studies had indicated that 
a lesser amount produced no effect and a 
greater amount resulted in gangrene of the 
entire leg.10 The remaining 36 rats remained 
untreated as controls. Four perfused and 
four control rats were killed by guillotine 
at intervals of 5, 7, 11, 14, 17, 24, 31 and 35 
days. Sham-operated controls perfused with
Fig. 2.—Comparison of size of Walker tumour 
of rat hind limb 17 days after inoculation in un­
treated control (left) with that of perfused tumour.
saline were not used because previous 
studies by our group showed no difference 
in tumour growth from untreated controls.0 
Complete autopsies were performed upon 
all rats. Sections were taken of the primary 
tumour or site of inoculation, of the ab­
dominal para-aortic lymph nodes and of the 
lungs from all rats. A gross assessment of 
the presence or absence of metastases was 
made and recorded, metastases being 
graded 0 to 4-plus on the basis of size and 
number.
Between the time of tumour inoculation 
and sacrifice, all rats were kept in indi­
vidual cages and fed a standard laboratory 
diet with water ad libitum. No further 
treatment was given to any rat. While alive 
all rats were examined at two-day intervals, 
their weight, general health and tumour 
size being recorded. Rats that died from 
progression of tumour before the intended 
time of sacrifice were autopsied as the 
others. All specimens were fixed in 10% 
formalin, sectioned at 5 microns in dupli­
cate and then stained with hematoxylin and 
eosin.
R esu lts
Because of the location of the inoculated 
Walker tumour in the hind limb of the rats, 
the comparative diameters of the perfused 
and control tumours could be accurately 
assessed (Fig. 1). On the fifth post-inocu­
lation day (one day post-perfusion), the 
mean tumour diameter in the perfused 
animals was 16 mm. (range 14 to 17) and 
in the controls 17 mm. (range 17 to 18). 
Increase in size continued in the control 
tumours until between the seventeenth and 
twenty-fourth days when a maximum of 52 
mm. (range 49 to 56) was reached (Fig. 
2). However, the mean diameter in the 
perfused group dropped to 13 mm. (range 
12 to 14) on the seventh day, 11 mm. 
(range 10 to 11) on the eleventh day, and 
12 mm. (range 10 to 15) on the fourteenth 
day. On the seventeenth day, the perfused 
tumour mean diameter was 14 mm. (range 
10 to 18) and then continued to rise to a 
maximum of 38 mm. (range 27 to 46) on 
the thirty-first day. Thus macroscopic evi­
dence indicated that growth of the tumour
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was delayed for a period of 14 days by per­
fusion with T.S.P.A.
Metastatic lesions in para-aortic lymph 
nodes and lungs were noted first in the 
control rats on the seventeenth day but 
not until the thirty-first day in the perfused 
animals. However, the location and nature 
of the metastatic tumours was quite similar, 
apart from the different time intervals. 
Tumours of the lung were predominantly 
subpleural in nature and only in a few in­
stances was tumour found within the paren­
chyma (Fig. 3). Metastatic tumour was not 
observed at any other site.
Histological studies were begun on the 
fourth day after tumour inoculation, at 
which time the cellular structure conformed 
to the standard description of the Walker- 
256 tumour, with the presence of epithelioid 
and spindle-shaped cells.11 By the seventh 
day the control tumours exhibited focal 
areas of degeneration consisting of nuclear 
pyknosis and increased cytoplasmic stain­
ing (Fig. 4). However, the seventh day 
perfused tumours (three days post-perfu­
sion ) were the site of vacuolar degeneration 
and actual coagulation necrosis (Fig. 5). 
Although necrosis was extensive, areas in
Fig. 3.—Subpleural metastatic tumour nodules 
in rat 17 days after inoculation of hind limb with 
Walker tumour.
which cells had retained their cytological 
integrity were found at the tumour peri­
phery and in perivascular locations. In both 
the perfused and control tumours regular 
mitotic figures were found in both degener­
ated and necrotic areas.
Fig. 4.—Sections of Walker tumour seven days after inoculation into pos­
terior muscle mass of rat hind limb, showing cellular degeneration and infiltration 
around skeletal muscle fibres at the periphery of the tumour. (Hematoxylin and 
eosin. x 500.)
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Fig. 5.—Section of Walker tumour from rat seven days after inoculation and 
three days after perfusion, showing areas of vacuolar degeneration and necrosis of 
malignant cells. (Hematoxylin and eosin. x 125.)
As tumour growth progressed in the 
controls, degeneration increased. By the 
eleventh day necrotic areas were apparent. 
In the perfused tumours, necrosis was no
Fig. 6.—Section of Walker tumour 11 days after 
inoculation and seven days after perfusion, show­
ing the presence of huge atypical giant cells. 
(Hematoxylin and eosin. x 125.)
more extensive on the eleventh day than 
on the seventh day, but numerous huge 
giant cells were present (Fig. 6). These 
occurred predominantly in the better pre­
served areas of the tumour. The giant cells 
were from four to eight times the size of 
the normal tumour epithelioid cells and 
many contained highly atypical mitotic 
figures (Fig. 7). Giant cells were still 
present in the perfused tumours at the 
seventeenth day but were less frequently 
the site of mitotic activity. Their numbers 
then gradually diminished, so that by the 
thirty-first day none were present. At this 
time the perfused tumours contained rela­
tively few mitotic figures and resembled 
control tumours of about the seventeenth 
day. Giant cells were not found in any of 
the control tumours.
The histological appearance of the meta­
static lesions was quite similar in both the 
perfused and control animals, despite the 
difference in time of appearance. In the 
lymph nodes, the first histological evidence 
of tumour consisted of small focal collec­
tions of cells (Fig. 8 ). With increasing
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Fig. 7.—Atypical giant cells as in Fig. 6. One nucleus contains an abnormal clump of chromatin. (Hematoxylin and eosin. x 500.)
Fig. 8.—Section of para-aortic lymph node from rat 17 days after inoculation of Walker tumour into hind-limb muscles, showing lymphocytes in peripheral sinus and a mass of much larger malignant cells in the cortex. (Hematoxylin and eosin. x 500.)
time there was complete replacement of all node architecture. Although the pul­
monary metastatic tumours were subpleural
in location, the pleural surface was intact and there was sharp demarcation from 
underlying parenchyma (Fig. 9). In all
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Fig. 9.—Section of lung from rat IT days after inoculation of Walker tumour 
into liind-limb muscles, showing a subpleural nodule composed of metastatic malig­
nant cells. The adjacent lung parenchyma is not unusual. (Hematoxylin and eosin. 
x 125.)
Fig. 10.—Section of para-aortic node from rat seven days after inoculation 
of Walker tumour into hind-limb muscles, showing the presence of large lymph 
follicles composed of pale epithelioid type cells. (Hematoxylin and eosin. x 125.)
instances the secondary growths were com- active germinal follicles developed in the 
posed only of epithelioid tumour cells. lymph nodes of control rats seven days
An unexpected observation was that large after inoculation with tumour (Fig. 10).
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Fig. 11.—Section of para-aortic lymph node from rat seven days after inocu­
lation of Walker tumour into hind limb and three days after perfusion, showing 
absence of lymph follicles. ( Hematoxylin and eosin. x 125.)
Fig. 12.—Section of inoculation site in grossly normal rat hind limb which 
had shown tumour growth before the thirtieth day after transplantation of Walker 
tumour. There is an area of necrosis and lymphocytic infiltration. (Hematoxylin and 
eosin. x 125.)
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These follicles were not found in the lymph 
nodes of normal (non-tumour) rats and did 
not occur until the seventeenth day in 
tumour rats perfused with T.S.P.A. (Fig. 
11 ).
Six tumours regressed spontaneously in 
the perfused animals and five in the con­
trols. In all instances these rats had ex­
hibited definite enlargement of the thigh 
on the fourth day, similar to other rats. 
However, this had disappeared by the 
thirtieth day. Microscopically, three of the 
inoculation sites (two perfused, one con­
trol) contained areas of micronecrosis and 
chronic inflammatory cell infiltration (Fig. 
12). Histological changes were not ap­
parent in the other eight rats.
Nine of the control rats died between 
the eighteenth and twenty-fifth days after 
inoculation owing to ulceration and hemor­
rhage of the primary tumour. Spontaneous 
deaths due to tumour did not occur until 
the thirty-fourth day in perfused animals.
D iscu ssio n
These studies have demonstrated that 
T.S.P.A., administered by isolated perfusion 
to four-day-old Walker carcinoma in rats, 
did not completely destroy the tumour but 
resulted in sufficient alterations to inhibit 
its growth for a period of about 14 days. 
Inhibition of growth was probably achieved 
in several ways. In the test animals the 
tumours contained large areas of necrosis. 
This necrosis must be attributed, in part 
at least, to the chemotherapeutic agent since 
necrosis in control tumours was consider­
ably less extensive and occurred at a later 
date. Stehlin and his co-workers4 have re­
ported areas of spontaneous necrosis in 
human malignant melanoma before per­
fusion with phenylalanine mustard. How­
ever, our use of the isolated hind-limb 
perfusion technique in a rat tumour has 
demonstrated that perfusion results in 
earlier and more extensive necrosis than 
occurs spontaneously.
The development of huge tumour giant 
cells with highly atypical mitotic figures 
six to seven days after perfusion suggests 
that the chemotherapeutic agent may have 
had some deleterious effect on chromo­
somes. Koller and Casarini1- have described
similar changes produced in rat Walker 
tumour by nitrogen mustard. These findings 
are in agreement with in vitro studies by 
Alexander and Stacey13 which suggested 
that both ionizing radiation and alkylating 
agents produce then- effects by damaging 
desoxyribonucleic-acid molecules, thereby 
rendering them useless to the cell. In the 
present study, only after the disappearance 
of the highly atypical giant cells was there 
further increase in size of the tumour and 
development of metastases. Therefore it 
appears that about 14 days were necessary 
for the tumour to overcome completely the 
toxic effects of T.S.P.A. and to revert to a 
normal histological and biological pattern.
As might be expected, the two-week in­
hibition of the primary growth and of the 
metastatic pattern in the perfused rats re­
sulted in a similar two-week lengthening 
of the survival time of the test animals as 
compared with the controls. However, the 
fact that the perfused rats eventually died 
in the same manner and with the same 
tumour pattern as the controls is of con­
siderable significance. First, this indicates 
that there were no residual effects of 
T.S.P.A. after two weeks. Secondly, it is 
highly unlikely that T.S.P.A. permanently 
altered the biological propensity of the 
tumour or host resistance because of the 
similarity in autopsy findings between the 
perfused and control groups.
There are two other factors that could 
have influenced survival time. The operative 
procedure on the inoculated hind limb may 
in itself have interfered with blood supply 
to the tumour. However, tumour treated 
by isolated perfusion with saline have 
shown no differences from untreated tu­
mours in previous studies by our group.10 
The T.S.P.A. may have escaped into the 
systemic circulation and interfered with 
host resistance. However, cannulation of 
both the main artery and vein of the limb 
makes escape of the drug into the systemic 
circulation unlikely. In addition, studies 
using radioactive iodinated serum albumin 
and chromium51-tagged red cells have 
shown that there is no demonstrable circu­
latory leak.8 Of further interest is a pre­
vious report by our group14 that systemic 
administration of T.S.P.A. resulted in a 
mean survival time of 31.8 days, whereas
October 1963 ISOLATION PERFUSION 497
in the present isolation-perfused rats no 
deaths occurred until the thirty-fourth day.
The absence of tumour in six of the per­
fused rats at 30 days after inoculation may 
be due to failure of “take”, effect of 
T.S.P.A. or spontaneous regression. En­
largement of the limbs in these rats at four 
days is suggestive of the establishment of 
the transplanted tumour before regression. 
The occurrence of a similar phenomenon in 
five untreated rats indicates that the re­
gression probably represents a natural 
phenomenon and not an effect of T.S.P.A. 
perfusion. Although an unusual occurrence 
in human malignancies, spontaneous re­
gression remains at least a theoretical pos­
sibility.
Of considerable interest was the finding 
of large germinal follicles in lymph nodes 
of control rats seven days after tumour 
inoculation but their delay in appearance 
in non-tumour-bearing rats and in perfused 
rats until the seventeenth day after treat­
ment. Sternberg, Philips and Scholler15 have 
discussed lymph-node changes in rats 
treated with nitrogen mustard. In describ­
ing absence of follicular pattern, they have 
implied that follicles are present in normal 
rat lymph nodes. This is contrary to our 
observations, probably because a different 
strain of rat was used and different nodes 
were examined. In the present study, the 
appearance of follicles only after tumour 
inoculation may be indicative of some form 
of host response to the transplanted tumour. 
Similarly, the lack of development of folli­
cular pattern for two further weeks in the 
perfused animals might indicate inhibition 
of tumour antigenicity by T.S.P.A.
S u m m a r y
The effect of isolation perfusion with 
T.S.P.A. ( triethylenethiophosphoramide) of 
rat hind limbs containing transplanted 
Walker-256 carcinoma was studied both 
macroscopically and microscopically on a 
periodic basis. The results indicated that 
tumour growth and metastatic spread to 
lymph nodes and lungs were inhibited for 
approximately 14 days by perfusion with 
concomitant increase of survival time, as 
compared with an equal number of non- 
perfused tumour rats. Tumour inhibition
resulted from destruction of a large number 
of tumour cells and from interference with 
the chromosomal structure of many others, 
as suggested by the development of huge 
atypical giant cells. Recovery of the tumour 
appeared to occur from residual intact 
tumour cells. It is concluded that T.S.P.A. 
does not produce residual or permanent 
alterations in Walker-256 tumour follow­
ing the initial inhibitory period.
We are indebted to A. Geczy for technical 
assistance and to E. Burton and K. Liesner for 
the photographs.
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R esu m e
Cet article est une etude histopathologique de 
Taction d’une drogue anti-cancereuse, le tri- 
ethylene-thiophosphoramide (thio-TEPA) chez le 
rat porteur de la tumeur Walker 256. Des etudes 
analogues ont deja ete faites partiellement chez 
l’homme, mais il est evidemment difficile de suivre 
ces cas. Le carcinome Walker 256 derive d’une 
tumeur mammaire de la rate, apparue spontane- 
ment dans le laboratoire de cet auteur, qui fut 
maintenue et conservee par transplantations suc- 
cessives chez des rats Sprague-Dawley, depuis 
1928. Dans les experiences decrites ici, les rats 
sains furent inocules par une injection d’une sus­
pension de cellules cancereuses pratiquee dans la 
masse des muscles posterieurs de la patte arriere. 
Ces rats furent divises en deux groupes: 36 d’entre
eux servirent de temoins et 36 autres regurent des 
erfusions de thio-TEPA, a raison de 4 mg. par 
g., a partir du quatrieme jour apres l’inoculation. 
A divers intervalles, variant entre cinq et 35 jours, 
quatre rats temoins et quatre rats traites furent 
sacrifies et autopsies completement. Les rats qui 
moururent de leur tumeur avant le jour oil ils 
devaient etre sacrifies furent autopsies egalement. 
Au cinquieme jour, la tumeur initiale fut trouvee 
de dimensions semblables dans les deux groupes. 
Cependant, entre le dix-septieme et le vingt- 
quatrieme jour, on assista a une nette diminution 
de la taille de cette meme tumeur chez les rats 
perfuses. Les metastases de la chaine ganglionnairc 
para-aortique furent notes au dix-septieme jour 
chez les temoins, mais seulement au trente-et- 
unieme chez les rats traites. Des tumeurs metas- 
tatiques ne furent pas observees durant la periode 
d’experimentation dans aucun des groupes. L ’as- 
pect histologique des lesions se revile etre tres 
semblable dans les deux cas; cependant chez les 
rats traites, on note une grande destruction de 
cellules tumorales et l’apparition de nombreuses 
cellules geantes avec mitoses atypiques. Les auteurs 
suggerent que ce phenomene pourrait etre du a 
Faction de la drogue sur les chromosomes; d’autres 
auteurs ont deja soupgonne une action de ce 
genre sur les molecules d’acide desoxyribonucle- 
ique. En conclusion, ces experiences montrent de 
fagon tres nette que la perfusion de thio-TEPA 
inhibe la croissance tumorale et l’extension me- 
tastatique pendant 14 jours.
MODERN TRENDS IN OBSTETRICS. Third 
Series. Edited by R. J. Kellar. 238 pp. Illust, 
Butterworth & Co. (Canada) Limited, Toronto, 
1963. $13.50.
This is the third of the “Modern Trends” 
series in obstetrics, and the first issue in which 
obstetrics and gynecology have been presented 
in separate volumes. R. J. Kellar has assumed 
the function of editor, upon the death of Ken­
neth Bowes, who edited the first and second 
editions.
The sections dealing with water and electro­
lyte balance in pregnancy, and on the actions 
of diuretics, are disappointingly terse. Sur­
prisingly, the chlorthiazide group of diuretics 
are given only passing mention, although their 
use in early toxemia is widespread, at least 
on this continent. Similarly, considerable space 
is devoted to a discussion of the carbonic an- 
hydrase inhibitor, Diamox, which is seldom 
used in preference to chlorthiazide.
S. L. Townsend has contributed an excel­
lent chapter on the management of hyperten­
sion in pregnancy. His conclusions are based 
on the experience at the Roval Women’s Hos­
pital, Melbourne, where the importance of 
controlling even minimal elevations of blood
pressure is stressed —  the “pre-pre-eclampsia” 
concept.
One of the most fascinating chapters has 
to do with the clinical uses of electronic de­
vices in obstetrics. This, perhaps, is the most 
“modern” section of this volume devoted to 
“modern trends” . Here are to be found de­
scriptions of the most recent developments in 
phonocardiography of the fetus, fetal electro­
cardiography and electrohysterography. Two 
of the most intriguing sections deal with the 
“radio pill”, which may have many possible 
uses, such as the measurement of intrauterine 
pressures during labour, and possibly the moni­
toring of fetal heart rates; and the use of 
Sonar (ultrasonic echo sounding) in the in­
vestigation of intra-abdominal masses.
All in all, the third edition maintains the 
standard set by the preceding editions. While 
it does not pretend to cover every and all re­
cent developments, it does, in the words of the 
introduction to the First Series, “attempt to 
bring together material from various fields, to 
indicate some subiects of immediate interest, 
and to mention the main trends in clinical 
obstetrics” . This edition, like its predecessors, 
is recommended to all who practise obstetrics.
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THE PATTERN OF CONTRACTION DURING THE HEALING OF 
EXCISED SKIN WOUNDS IN TH E RABBIT0
GIULIAXO M. LUCCIOLI, M.D., H. ROCKE ROBERTSON, M.D., C.M., 
F.R.C.S.(Edin.), F.R.C.S.[C], F.A.C.S., D.C.L.(Bishop) and D. S. KAHN, M.D., Montreal
Wound contraction is a phenomenon that 
occurs during the healing of an excisional 
skin wound. It consists of the gradual in­
ward movement of the intact skin margins 
so that the wound cavity is reduced in 
size. The amount of contraction varies, but 
accounts for the major portion of the 
closure of skin defects in animals24 and 
plays a role in skin closure in certain 
regions in man.10 When contraction is mini­
mal or absent, the defect will be recon­
stituted by a process of proliferation and 
the size of the scar will be approximately 
the same as that of the original wound.25 
When contraction is maximal the defect will 
be repaired in such a manner that the re­
sulting scar will be much smaller than the 
original wound. The smaller the scar the 
less the anatomical derangement. Therefore 
when wound contraction predominates, an 
excisional wound will be repaired with the 
least anatomical derangement and the best 
functional result.
Wound contraction was first mentioned 
at the end of the eighteenth century.27 
Arey * in 1936 and van den Brenk28 in 1956 
presented comprehensive reviews of the 
literature on this subject. Since then a 
number of investigations of the pattern and 
mechanism of contraction have been re­
ported,3, 8> 14,10,19 21 but to date the exact 
mechanism is unknown. The present experi­
ment was undertaken to study in detail the 
pattern of healing in three different types 
of excisional wounds. This report describes 
the observed macroscopical phases of heal­
ing and analyzes the mechanism underlying 
them, with special reference to the locali­
zation of the process responsible for con­
traction.
"From the Departments of Experimental Surgery 
and Pathology, McGill University; Department 
of Surgery, Montreal General Hospital, and De­
partment of Pathology, St. Mary’s Memorial Hos­
pital, Montreal.
Supported by research grant from Medical Re­
search Council of Canada (M BT.775).
Material and Methods
Adult white male rabbits, weighing ap­
proximately 3 kg., were kept under standard 
conditions and fed Purina pellets, water 
and green vegetables.
Intravenous pentobarbital (Nembutal) 
supplemented by ether inhalation was used 
for anesthesia. The skin was clipped and 
the rabbit was fixed in a standard position 
on a board. In the animals in Groups II 
and III, dots were tattooed to outline the 
proposed wound edges (Fig. 3a), and 
parallel lines 5 mm. apart were tattooed 
in the surrounding skin on both the ce­
phalic and the caudal sides of the proposed 
wound. Four days later, in all three groups, 
excisional wounds were produced in the 
flank using a scalpel to incise the skin and 
fine scissors to dissect the skin from the 
panniculus carnosus, leaving the latter in­
tact. The wounds were left uncovered. 
Three groups of rabbits consisting of four 
rabbits each were used.
Group 1: Simple excisional wounds.— 
Two 4 x 4  cm. full-thickness excisional 
wounds were produced on the left flank. 
The two wounds were 4 cm. apart.
Group II: Wounds with b r id g e —Tw o 
3 x 2  cm. full-thickness excisional wounds 
were produced on the left flank as above, 
but a bridge of skin only 2 cm. wide sepa­
rated the two wounds. The long axis of the 
wounds was orientated along the dorso- 
ventral axis.
Group I I I : Wounds with island.—A 5 x 
5 cm. full-thickness wound was excised 
from the left flank leaving a 2 x 2 cm. island 
of intact skin in the centre of the wound.
Photographs were taken before and im­
mediately after the excision. They were 
also taken at two-to-three-day intervals up 
to the twenty-second day and at longer 
intervals up to Day 62. To accomplish this 
the animals were anesthetized and placed 
in the standard position and the wounds 
were outlined with a Stabilene frame and a 
metric ruler placed adjacent to it. The
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Fig. la
Fig. lb
Fig. 1.—Photographs of the wounds of an animal in Group I (a) immediately following pro­
duction. The wound area has increased to 121% of that originally produced, (b) Day 3. The wound area 
is reduced to 53% of that originally produced. A scab covers the surface, (c) Day 18. The wound area 
is reduced to 6.25%. The wound has assumed a stellate shape, (d) Day 46. Appearance of the stellate 
shape of the scar of the healed wound. The hair follicles immediately adjacent to the sears are 
more widely spaced than in the non-wounded skin.
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Fig. lc
Fig. Id
photographs were taken at the end of ex­
piration. From these the distances between 
the tattoo marks were determined by simple 
measurement with a metric ruler, and the 
various areas under study were determined 
by using a radial planimeter. All fatalities, 
infected cases and those in which accidental 
disruption of the wounds occurred were 
discarded and the procedure was repeated 
in another animal.
Results
The behaviour of the wounds within a 
group was very similar; the stated measure­
ments represent averages of the animals of 
a given group. The percentages listed are 
a calculation based on the wound areas 
originally produced, which are taken as 
100% .
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Fig. 2.—Graph showing the changes in the 
wound area and in the length of the wound peri­
meter in the animals of Group I.
Group I: Simple excisional wounds.—Im­
mediately after excision the area of the 
wound cavity expands to 121% (Fig. la ) . 
At Day 3 a scab forms on the surface 
and the area is reduced to 53% (Fig. 
lb ) . By Day 5 migratory epithelium is 
clearly visible at the wound edges under­
mining the scab. The latter becomes frag­
mented and cast off by Day 7 revealing a 
whitish-pink layer of granulation tissue on 
the wound floor. Contraction begins on Day 
7 and on Day 10 the wound area 
is reduced to 26%, on Day 16 to 13.3% 
and on Day 18 (Fig. lc) to 6.25% 
No further contraction occurs. A stellate 
shape which gradually becomes more 
definite and persists in the scar is first noted 
in the wound on Day 10. The long axis of 
this is directed along the cephalocaudal 
diameter (Fig. Id ). Up to Day 12 the 
perimeter of the wound margins shortens. 
After this there is a gradual elongation of 
the arms of the scar and an increase in 
length of the perimeter, so that on Day 46 
it is 24.6 cm. compared with 16 cm. at the 
time of wounding (Fig. 2). In the skin 
immediately adjacent to the scar, the hair 
follicles are more widely spaced than nor­
mal.
Group II: Wounds with b rid g e— (Fig. 
3a). Immediately after excision the margins
Fig. 3a
Fig. 3.—Photographs of the wounds of an animal in Group II. fa) Before excision. Shows the 
tattoo dots outlining the areas to be excised and the parallel tattoo lines, (b) Day 5. The wound areas 
are 70% of those originally produced. The increase in width of the skin bridge between the two wounds 
is evident from the spreading of the tattoo lines, (c) Day 30. The healed wounds. Only a small amount 
of regenerate is present between the tattoo dots. The spreading of the tattoo lines is most evident 
in the skin bridge and in those nearest to the wound margins.
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Fig. 3c
of both wounds retract; the tattoo lines 
approximate and the skin bridge narrows. 
On Day 3 a definite scab is tightly adher­
ent to the surface of the wounds and the 
wound areas are reduced to 70% ; the 
skin bridge is increased in width to 2.3 cm. 
and the tattoo lines in the bridge are spread
apart (Fig. 3b). No significant changes are 
noted before Day 8 by which time contrac­
tion has begun. This continues at a rapid 
rate so that on Day 10 the wound areas 
are reduced to 38%, on Day 12 to 24%  
and on Day 15 to 16%. During contrac­
tion the tattoo lines in the bridge and in
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Fig. 4b
Fig 4 .—Photographs of a wound in an animal in Group III. The wound areas recorded include 
also the island area, (a) Immediately following production: the Wound area has increased to 1152 
of that originally produced and the island area decreased to 70*. (b ) Day 10. The wound area is 
60% and the area of the island 62%. This picture was taken shortly after the onset of contraction, (c) 
Day 15. The original wound margins are outlined. The wound area is 35%, while the island area has 
now enlarged so that it is approximately equal to that when it was originally produced. The wound 
margins have almost reached the periphery of the island. The tattoo lines are spread apart, (d) Day 
30. The healed wound. Further enlargement of the island has occurred so that by this time it is 
241% of the area originally produced. The lengthening of the arms of the scar is evident when this 
figure is compared with Fig. 4c.
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Fig. 4c
Fig. 4d
the surrounding skin spread apart, the 
spreading being most marked in those 
lines closest to the wound margins. The 
skin bridge is increased in width to 2.8 
cm. (originally 2 cm.). The small amount 
of wound cavity remaining at Day 15 is 
completely re-epithelialized. At Day 30 
(Fig. 3c) the scars have a stellate shape 
with the long axis along the dorsoventral 
diameter.
Group III: Wounds with island.—The 
measurements recorded for the wound area 
include the area of the island; this occupied 
16% of the total wound area at the time 
the wounds were produced.
Immediately after production (Fig. 4a), 
the margins of both the wound and the 
island move away from the wound cavity 
causing an increase to 115% in the wound 
area and a decrease to 70% in the area of 
the island. The tattoo lines on the cephalic 
side are approximated. A scab covers the 
wound by Day 3 and the area of it is now 
70% and the island 89% . This reduction 
in wound area results mainly from an in­
ward movement of the cephalic and caudal 
margins. The tattoo lines then return to a 
position approximately the same distance 
apart as when originally drawn. The sur­
face of the island bulges above the level
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Fig. 5.—Graphic representation of the movement of the wound and island margins in Group 
III. The phases described in the text are indicated. Note that after Day 18 the island and wound 
area enlarge; this is accompanied by an outward movement of the wound margins.





























Fig. 6.—Diagrammatic representation of the changes that occur in the perimeter of the wound 
during healing of a simple excisional wound (Group I). Both the perimeter of the wound margins 
and the arms of the scar undergo a remarkable elongation after Day 18.
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of the surrounding skin. No further changes 
are noticeable until Day 8 (Fig. 4b) when 
the scab is fragmented and contraction evi­
dent; the wound is 60% and the island 
62%. The island still bulges and on palpa­
tion a resistant ring can be felt around its 
base. There is a continuous decrease in 
both the wound and island areas until Day 
14. At Day 15 (Fig. 4c) the wound is 35% 
but a change has occurred so that the island 
is now flat and has expanded to 100%. 
The cephalic wound margin has nearly 
reached the island, and epithelium has 
bridged some areas of the wound. The 
tattoo lines, especially on the caudal side, 
and the hair follicles of the island and 
wound margins are spread apart. The 
wound has assumed a stellate shape. Con­
traction is virtually complete by Day 18 
when only a narrow strip of granulation 
tissue covered by epithelium separates the 
wound margins from the island. Further 
enlargement of the island occurs, so that 
on Day 22 it is 134% and on Day 30 
(Fig. 4d) 241%. Concomitantly the wound 
margins retract back towards their original 
position. Comparison of Fig. 4c with Fig. 
4d shows that between Days 15 and 30 
there has been an increase in the length 
of the arms of the scar. Figs. 5 and 6 are 
graphic representations of the gross move­
ments of these wounds. Observation up to 
Day 60 does not show any further signifi­
cant change in the appearance of the 
wound.
D iscussion
The wounds in the present experiment 
healed mainly by wound contraction and 
in general followed the pattern described 
by others.114, 18> 20- 24, 28 The three differ­
ent types of wound studied showed basic­
ally similar behaviour. The observations 
suggest that the healing of an excisional 
wound in the flank of the rabbit can be 
divided into five macroscopic phases: (1) 
Immediate retraction of the wound edges 
after excision; (2 ) early decrease in size 
of the wound; (3 ) a “latent period” during 
which the wound area remains relatively 
constant; (4 ) contraction, and (5) func­
tional adaptation of the scar. Some previous 
studies8' 17, 28 do not delineate the first three
phases, but describe contraction as pro­
ceeding at a slow constant rate from the 
time of wounding. However, these phases 
could be well demonstrated in the present 
experiment, probably because the wounds 
were not covered by dressing and because 
measurements were made at short inter­
vals.
A variable degree of retraction of the 
wound edges follows wounding. The 
amount of retraction has been shown to 
be dependent upon the elasticity23 and mo­
bility4 of the skin, and it is also probably 
related to the intrinsic tissue tension that 
Cox13 has demonstrated in skin. As the 
degree of tension, elasticity and mobility 
vary in different areas of the skin, the 
amount of retraction will likewise vary. 
The rate of subsequent contraction has been 
shown to be proportional to the degree of 
immediate retraction.23
Phase 2, the early decrease in wound 
area, is probably due to shrinkage of the 
scab, resulting from dehydration.14 During 
Phase 3 the wounds do not change signifi­
cantly in area. The larger the wound the 
longer the “latent period” that Carrel10 
defined as a period of quiescence. It is 
true that if only skin margin movement is 
considered, the wound is quiescent; how­
ever, histologically and biochemically it is 
a period of heightened activity in the 
wound area.17 Furthermore other observa­
tions26 suggest to us that during the “latent 
period”, the forces responsible for contrac­
tion are being gradually built up.
The phase of wound contraction began 
between Days 7 and 8. In agreement with 
others1, 8- 1H’ 14 this phase was found to be 
divisible into two periods. The first was one 
of rapid contraction; at the end of this the 
wounds were almost completely closed. 
The second was a few days of slower con­
traction during which there was an addi­
tional slight decrease in the amount of re­
generate. Because of contraction, the 
amount of new epithelium and connective 
tissue required to repair these wounds was 
remarkably small.
The following theories have been pro­
posed concerning the mechanism respons­
ible for contraction: 1. Increased pressure 
owing to inflammatory edema in the sur­
rounding unwounded skin pushes the mar-
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gins inwards (push theory).17-28 2. Regen­
erating connective tissue cells at the base 
of the wound margins possess an embry­
onal type of migratory capacity; centripetal 
mass migration of these cells draws the 
wound margins inwards (picture-frame 
theory).19 20 3. A sphincter-like mechanism 
exists within the wound cavity.17’ 4. A fac­
tor residing in the regenerate of the wound 
bed pulls the skin margins inwards (pull 
theory ).10'12- 11
Experimental evidence has been pre­
sented by others against the “push”31214 19 
and the “picture-frame” theories.3- 12 The 
results of the present experiment are also 
not compatible with either of these me­
chanisms. While contraction was at its max­
imal rate and the wound margins were 
rapidly moving towards the wound cavity, 
the island margins moved away from the 
cavity; thus during the phase of rapid con­
traction the tissue of the island was not 
actively participating in the contraction 
process but behaved as an inert foreign 
body passively squeezed by forces directed 
into the centre of the wound. The above 
finding is against a “push” mechanism, for 
there is no reason why the hypothetical 
tissue “pressure” ( assumed in this theory to 
push the wound margins towards the; 
wound cavity) should not be operative in 
the island margin as well. Also, if a “picture- 
frame” mechanism existed at the base of 
the wound margins, there is no reason why 
it would not be present at the base of the 
island margins and carry these margins to­
wards the wound cavity during contrac­
tion.
Charlton et al.V2 have presented evidence 
against a sphincter-like mechanism. The 
results of the present experiment yielded 
little that was pertinent to this theory, ex­
cept that the sudden enlargement of the 
island after Day 15 could only be ex­
plained by this mecnanism if the sphinc­
ter was capable of sudden relaxation.
The “pull” theory was first proposed in 
1910 by Carrel,10 who suggested that it re­
sulted from “granulous contraction” in the 
wound bed. For many years the “pull” 
was thought to result from a change in the 
new collagen fibres. Recent evidence2- 21- 28 
has fairly well eliminated this possibility 
and other theories have been proposed to
explain the mechanism. Cuthbertson1 * has 
attributed it to a loss of mass in the regen­
erate, secondary to physical changes in the 
newly formed ground substance; however, 
the loss of mass has been shown to be more 
likely a consequence than a cause of con­
traction.12 The most recent suggestion, that 
of Abercrombie et a/.2- 3 and Charlton el 
a/.,12 is that the “pull” results from either 
a migratory capacity of regenerating fibro­
blasts or a special arrangement of these 
cells in the granulation tissue. Although the 
findings in the present experiment are not 
incompatible with a “pull” mechanism, the 
stated hypotheses do not explain the ob­
served differential behaviour between the 
margins of the island and the margins of 
the wound.
During the phase of functional adapta­
tion, three main changes occurred in the 
scar and surrounding tissues. First, in all 
groups, the arms of the stellate scar and 
the perimeter of the wound underwent a 
remarkable elongation,'1 and in Group III 
the islands increased in area up to Day 
35. Second, the tissues surrounding the 
wound expanded back towards their orig­
inal positions. Third, Billingham and Med- 
awar6 have shown that the stretched tissue 
surrounding the contracted wound attains 
a normal thickness and structure following 
the termination of contraction, van den 
Brenk28 suggested that the changes in the 
surrounding tissues are due to a rearrange­
ment of the existing components of the 
skin (morphallaxis). Billingham and Meda- 
war6 attributed the restoration of normal 
structure in the skin surrounding the scar 
to an interstitial growth of epithelium and 
connective tissue ( intussusceptive growth) 
in response to the tension generated by 
contraction. It would appear logical to 
ascribe all three changes to only one agent, 
namely the intrinsic tension normally pres­
ent in the tissue, which has been increased 
by the stretching that accompanies con­
traction. That tension forces play some 
role even before the phase of functional 
adaptation is shown by Watts’ demonstra­
tion29 that the main axis of the stellate scar 
is along the direction of the dominant ten­
sion forces ( dorsoventral diameter in the 
rabbit), regardless of the original direction 
of the main axis of the wound.
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Two findings in the present experiment 
require additional comment. First, in con­
tradistinction to Watts’ observation,29 the 
two adjacent wounds of relatively large 
size produced in Group I healed with their 
long axis along the cephalocaudal diam­
eter. A possible explanation for this dis­
crepancy is that in this group the removal 
of such a large amount of tissue altered 
the predominant direction of the tension 
forces in the flank. Secondly, in the present 
experiment the islands returned to their 
original size by Day 15 and reached their 
maximum by Day 35, whereas in the ex­
periment of Billingham and Medawar6 it 
was Day 27 before the islands attained 
their original size and Day 70 before they 
reached their maximum. A difference in 
technique may be the explanation, as the 
wounds in the quoted experiment6 were 
dressed; dressed wounds take longer to 
heal because they contract at a slower 
rate;24' 28 dressings prevent scab formation 
and thus early reduction, and a larger 
wound area is maintained until the onset 
of contraction.
Current experimental data seem to best 
support a location in the regenerate of the 
wound bed for the contraction mechan­
ism. However, it is somewhat paradoxical 
that the most extensive contraction occurs 
in wounds with the least amount of re­
generate and vice versa. Therefore other 
possibilities should still be considered. For 
instance, the influence of the intrinsic ten­
sion forces of the surrounding tissues mav 
play more of a role in the phase of wound 
contraction than was hitherto suspected. 
Weiss30 has demonstrated the influence 
of tension on the orientation of fibroblasts 
and collagen fibres in regenerating con­
nective tissue, and its role in some of the 
macroscopic phases of wound healing has 
been pointed out above.
As surgeons usually favour early skin 
grafting for wounds with loss of substance, 
contraction is not usually employed in clin­
ical surgery as a method of wound closure. 
However, years ago Burrows9 reported on 
excisional wounds that were allowed to 
heal primarily by contraction, and Bailey5 
has reported on large excisional wounds 
in the neck that healed with linear scars.
More recently Dunphy16 has commented on 
the fact that contraction plays a large role 
in the healing of excisional wounds of the 
perineal region, and we have observed that 
limited disfiguration accompanies contrac­
tion of wounds of the face and back of the 
hands. This leads us to agree with Dun­
phy16 that benefit might be gained from 
utilizing the lesser amount of scarring re­
sulting from contraction in areas of mobile 
skin.
Summary
Wound contraction is a phenomenon 
characterized by an inward movement of 
the wound margins, which accomplishes 
part of the repair of excisional wounds. 
The healing of excisional skin wounds was 
studied in three groups of rabbits; the types 
were (1) simple square wounds; (2) 
wounds with bridges, and (3 ) wounds 
with islands. The changes in the area of 
the wound, in the wound margins and in 
the surrounding skin were determined from 
photographs.
Macroscopically, the healing of these 
wounds was found to be divisible into five 
phases; (1 ) Immediate retraction; (2) 
early decrease in size; (3 ) a “latent peri­
od”; (4) contraction, and (5 ) functional 
adaptation. Analysis of the mechanism 
underlying these phases showed that in­
trinsic tissue tension plays an important 
role in many of these phases.
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R esume
La “contraction” d’une plaie est un phenomene 
que l’on observe lors de la guerison des blessures 
par excision. II consiste en un mouvement des 
bords de la plaie vers le centre et contribue a 
accelerer la guerison en reduisant la surface 
cruentee. II est evident que si cette contraction ne 
se produit pas, la cicatrice ulterieure aura exacte- 
ment la meme surface que la plaie. Cet article 
rapporte les resultats de series d’experiences faites 
en vue d’elucider le mecanisme de ce processus. 
Celles-ci furent conduites chez des lapins males 
pesant environ 3 kg., nourris normalement. Les 
animaux furent soumis a trois types de blessures: 
1. excision de deux carres de peau de 4 cm.2 
sur le flanc gauche, distants de 4 cm.; 2. excision 
de deux rectangles cutanes de 3 x 2 cm., separes 
par un pont de peau de 2 cm. de large; 3. ex­
cision d’une partie de peau de 5 cm.2 en laissant 
au centre une portion de 2 cm.2. Toutes ces lesions 
furent photographiees, puis rephotographiees tous 
les deux ou trois jours pour en suivre devolution. 
Les resultats furent les suivants: dans le premier 
groupe immediatement apres l’excision, la surface 
de la blessure augmente jusqu’a, 121%; au troisieme 
jour, une croute se forme vers le centre et la 
partie cruentee se reduit a 53%; au cinquieme 
jour, une migration epitheliale des bords est claire- 
ment visible; la contraction commence vers le 
septieme jour, et vers le dixieme, la surface se 
reduit a 26%; au dix-huitieme jour, elle n’est 
plus que de 6.25%. Dans le second groupe, on 
observe une retraction des bords de la plaie suivant 
l’excision, et le pont cutane se retrecit; au troisieme 
jour une croute apparait qui reduit la surface a 
70%; la contraction commence vers le huitieme 
iour, et au dixieme jour, la surface est de 38%; 
l’epithelialisation est complete au quinzieme jour. 
Dans le dernier groupe (blessures laissant subsister 
un ildt de peau), on note immediatement apres 
l’intervention, une augmentation de surface de 
115%; la croute se forme au troisieme jour, re­
duisant la surface a 70%; vers le dixieme jour, la 
croute se fragmente et la contraction debute; au 
jour 15 la blessure est a 35% et l’ilot cutane 
s’etend, atteignant 100%; cette demiere valeur est, 
au jour 22, de 134%, et de 241% au jour 30. On 
ignore a peu pres completement ce cmi provoaue 
la contraction. Diverses theories ont ete avancees 
a ce sujet. 11 s’agit peut-etre d’une action type 
sphincter, ou peut-etre est-ce du a la pression 
intratissulaire causee par les phenomenes d’oede- 
me; Deut-etre enfin s’agit-il d’une proliferation des 
cellules du tissu conjonctif du derme. Les auteurs 
attirent 1’attention sur l’interet que cette “con­
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ATHEROMATOUS EMBOLIZATION TO THE PROXIMAL END OF THE 
FEMUR IN MAN AND IN EXPERIMENTAL ANIMALS0
T. N. SILLER, M.D. and W. H. MATHEWS, M.D., Montreal
The role of atheroembolic bone infarction 
with its possible relation to some forms of 
avascular necrosis, particularly in the prox­
imal end of the femur, has only been in­
vestigated to a slight extent. The presence 
of eroded atheromatous plaques in the ab­
dominal aorta is commonly observed at 
necropsy. The incidence of embolization of 
such intraluminal projections of grumous 
cholesterol crystal-filled debris and fibrin 
masses has been shown only relatively re­
cently. Although Panum1 and others2, 3 re­
ferred to the possible dissemination of this 
material, it was in 1945 that Flory* estab­
lished the incidence of such embolization 
to soft tissues and organs. Subsequently 
this form of embolization has been shown 
to be responsible for myocardial infarcts,5'7 
cerebral infarcts,5, 8 acute9 and chronic10 
renal failure, acute pancreatitis,11 retinal 
embolization,12 and skin necrosis.13 The 
presence of these emboli and their possible 
significance in peripheral gangrene has also 
been reported to an increasing extent.7,14-17
M aterials and M ethods
I. Human
The proximal ends of 12 right femurs 
were removed at the subtrochanteric level 
from cadavers averaging 72 years of age. 
The selection was confined to individuals 
who fulfilled these criteria: the possible 
presence of cardiovascular disease, the 
presence of normal articular surfaces or 
those that showed only mild osteoarthritis. 
Coronal bisection, fixation and decalcifica­
tion were carried out and the femurs were 
serially sectioned into 5 mm. blocks, total­
ling 40 to 50 per specimen (Fig. 1).
Microscopical findings.— Acicular clefts 
were found in debris within blood vessel 
lumens in sections from two specimens, 
and are similar to those found in lesions 
reported to be due to emboli in soft tissue.
“From the Department ol Pathology, The Mont­
real General Hospital.
No giant cells or inflammatory reaction 
were seen, although there was a suggestion 
of more fibrous tissue than usual in these 
areas. Many acicular-shaped but empty 
vessel lumens were seen, as reported by 
others,9 but it was impossible to prove that 
these represented cholesterol crystals. Bone 
changes did not accompany the well- 
demonstrated lesions, but in view of the 
long decalcification process, no definite 
conclusions can be drawn (Figs. 2 and 3).
II. Experimental Animals
To simulate the conditions observed in 
humans, atheromatous sludge was scraped 
from the aorta of a cadaver, prepared after 
the method of Otken,18 and injected into 
the abdominal aortas of six young rabbits. 
Pure cholesterol crystal suspension was in­
jected into five others, while one animal 
was used as a control. All showed some 
degree of limp and spasticity in the lower 
limbs. The atheromatous group died or 
were sacrificed early and on complete 
autopsy showed gross infarction of organs 
and muscle. Both femurs, which were nor­
mal grossly, were removed and the proxi­
mal ends were prepared in a similar man­
ner to the human material.
Microscopical findings.— Arteries and ar­
terioles occluded by acicular clefts em­
bedded in acidophilic amorphous sludge 
with acute inflammatory response in their 
walls were found in bone, kidney and 
muscle in the atheromatous group. In the 
others, crystals were found in the kidney 
vessels and single acicular-shaped arteri­
ole lumens were seen in bone similar to 
those in other observations17 but again it 
could not be confirmed that these changes 
represented embolized cholesterol (Fig. 4).
D iscussion
In 1928 Axhausen19 described bone in­
farction in humans. He considered that
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Fig. 1.—Diagram illustrating method of sectioning human femur and sites where 
emboli were found.
thromboembolism was the cause and sug­
gested that osteochondritis dissecans, some 
pathological fractures, navicular necrosis 
and even osteoarthritis might begin from 
such infarction.
Kistler2"- 21 produced infarction of the 
femur experimentally in rabbits by intro­
ducing embolic material. He found, as did 
others22’24 with human specimens, that 
microscopic to massive bone necrosis could
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Fig. 3.—Similar embolus at periosteum (black dot on coronal section in Fig. 
1) (x 100).
occur without clinical or radiological evi­
dence.
Caisson disease was reported to be a 
cause of aseptic necrosis of bone and it 
was postulated that blockage of vessels by 
nitrogen gas was the causative factor.23’ 20 
Similar cases were soon recognized clin­
ically which did not have a history of ex­
posure to a caisson-like environment. 
Animal experiments were conducted in an 
attempt to prove that gas embolism was 
the cause, but the specific lesions could not 
be reproduced. It was then suggested that 
some of these clinical cases of aseptic ne­
crosis of bone may have been produced 
by atherosclerotic emboli.
The finding of atheroemboli in the upper 
end of the femur assumes importance 
when the proximity of this bone to an 
abundant source of such material in the 
abdominal aorta is considered. In view of 
the continuing technical improvements in 
bone investigation, it is hoped that this 
presentation will stimulate further investi­
gation so that the relationship between 
atheroemboli and poorly explained diseases 
of bone in the upper end of the femur 
may be clarified.
Fig. 4.—Atheromatous material occluding vessel 
in femoral neck of rabbit, showing acicular clefts 
in amorphous sludge. A panarteritis is noted 
(x 100).
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S u m m a r y
Atheromatous emboli were demonstrated 
in the proximal end of two out of 12 hu­
man femurs examined at autopsy. Similar 
emboli have been produced experimentally 
in the proximal femur of rabbits. The lit­
erature concerning atheromatous emboliza­
tion from the aorta as a cause of bone 
infarction has been reviewed. This com­
munication is presented in the hope that it 
will stimulate further investigation in this 
field.
The authors wish especially to thank Dr. J. G. 
Shannon, Orthopedic Surgeon-in-Chief, The Mont­
real General Hospital, for encouragement and ad­
vice, and to thank Mr. William Mersereau; Miss 
Jane Spitzer; Mr. John Fotheringham and staff; 
Mrs. Rivett, the Medical Librarian, and Mrs. E. 
Barrie, for technical and clerical assistance.
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R e s u m e
Dans les cas de necrose avasculaire de la tete 
femorale, les embolisations atheromateuses peu- 
vent etre un facteur causal important; il ne
semble cependant pas que cette possibilite ait
ete investiguee a fond jusqu’a present. Les auteurs 
presentent ici les resultats d’etudes de cette ques­
tion, etudes faites sur du materiel humain et chez 
des animaux d’experience. En ce qui conceme lo 
materiel humain, on a precede a l’examen de 
douze tetes femorales provenant de cadavres d’in- 
dividus d’age moyen de 72 ans; ces tetes 
furent sectionnees en serie: on y trouva des lesions
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rappelant beaucoup celles decrites a la suite d’em- 
bolisations dans les tissus mous, mais il ne fut 
pas possible de prouver la presence de cholesterol. 
Chez les animaux d’experience, on proceda a 
l’injection de materiel atheromateux en suspen­
sion (provenant de curettage de plaques athe- 
romateuses d’aortes de cadavres humains) dans 
les aortes de six jeunes lapins; chez cinq autres, 
on injecta une suspension de cristaux de choles­
terol pur. Dans le premier groupe, les deces 
furent precoces et les autopsies revelerent de 
nombreux et importants foyers d ’infarctus dans 
divers organes et dans les muscles. Les femurs
de tous ces animaux furent examines et Ion  y 
retrouva des lesions tres semblables a celles ob- 
servees chez l’homme. Les auteurs passent en 
revue la litterature sur la question. Axhausen en 
1928 a decrit 1’infarction osseuse chez 1’homme; 
cet auteur y voyait la cause probable de maladies, 
telles 1’osteochondrite dissequante, la necrose du 
scapho'ide et meme l’osteoarthrite. Kistler reussit 
a produire des necroses femorales par injection de 
materiel embolisant. La maladie des caissons a 
ete incriminee comme cause possible de telles 
lesions; les experiences faites dans ce sens chez 
l’animal ont cependant toujours ete negatives.
THE GASTRO-OESOPHAGEAL JUNCTION. 
Clinical Applications to Oesophageal and Gas­
tric Surgery. G. S. Muller Botha. With a fore­
word by F. A. R. Stammers and T. Holmes 
Sellors and an epilogue by Jannie H. Louw. 
370 pp. Illust. J. & A. Churchill Ltd., London; 
British Book Service (Canada) Ltd., Toronto, 
1962. $15.75.
Mr. Muller Botha is an esophagologist by avo­
cation and his book reflects this. He has spent 
considerable time studying the lower esopha­
gus and particularly the gastroesophageal junc­
tion and he has done this so intensively as 
to discourage the ordinary practitioner, be he 
specialist or not. This book then is primarily 
a summary of the quite extensive observations 
of the author with regard to the problems of 
the gastroesophageal junction and his con­
cepts, conclusions and recommendations there­
of.
Mr. Botha recommends that those treating 
lower esophageal lesions should carry out all 
of their own investigations personally, and the 
reader is led to wonder how accurate the occa­
sional radiologist and the clinician are in such 
observations. The chapters on comparative 
anatomy and physiology are not pertinent to 
clinical medicine, but provide a wonderful 
source of erudite “asides” for use during ward 
rounds. The author discards many of the older 
concepts and even offers a new terminology 
of functional and radiological anatomy of the 
area. He gives considerable space to an empha­
sis on the anatomical and physiological factors 
which contribute to the closing mechanism of 
the junction, thereby preventing reflux, and 
he stresses the presence of at least a physio­
logical sphincter.
He is at his best in discussing hiatus hernia 
which he does in great detail from all aspects. 
He describes the rationale and technique of 
his surgical repair by which he obtains ex­
cellent results. He uses the transthoracic ap­
proach with a counter-incision in the dia­
phragm which apparently causes him no
concern, but he tolerates the transabdominal 
approach if there is concurrent symptomatic 
remedial disease in the abdomen. There are 
other good discussions o f the problems of 
achalasia, chalasia, partial thoracic stomach 
and gastroesophageal anastomosis and, in 
these chapters, Mr. Botha again may run coun­
ter to some current opinion.
This can hardly be considered a definitive 
nor all-inclusive monograph, but Mr. Botha 
advances his concepts clearly, consistently and 
with vigour. This book is stimulating and well 
worth having in a library, especially for sur­
geons and radiologists.
MODERN TRENDS IN ORTHOPAEDICS. 3rd
Series. Fracture Treatment. Edited by J. M. P.
Clark. 259 pp. Butterworth & Co. (Canada)
Ltd., Toronto, 1962. $13.50.
This is the third series in Modern Trends in 
Orthopaedics. It is a set of essays written by 
ten outstanding British surgeons, who are well 
seasoned in the treatment of fractures and 
trauma. They have synthesized their knowl­
edge in an excellent book, which is clear and 
concise as well as beautifully written and il­
lustrated. It is not didactic but is written for 
the practising surgeon rather than for academ­
ic purposes. Emphasis is placed on conserva­
tive treatment, but clear indications are also 
given, when necessary, for open surgery. This 
is refreshing at a time when too much open 
reduction of fractures is being carried out. In 
many chapters the authors disagree with the 
work in standard texts. For example, in frac­
tures of the spine, they clearly differentiate be­
tween stable and unstable injuries and the 
uses and abuses o f body casts.
The reviewer’s only criticism is that the 
book makes little or no mention of fractures 
of the pelvis. Injury to the hand and frac­
tures of the foot are conspicuous by  their ab­
sence. Perhaps in the future, chapters on these 
subjects might be included.
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Manuscripts
Manuscripts in duplicate of original articles, 
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be forwarded with a covering letter re­
questing consideration for publication in the 
Canadian Journal of Surgery. Acceptance 
is subject to the understanding that they 
are submitted solely to this Journal, and 
will not be reprinted without the consent 
of the author and the publishers. Accept­
ance or rejection of contributions will be 
determined by the Editorial Board. As 
space is available, a limited number of 
case reports will be published. Articles 
should be typed on one side only of un­
ruled paper, double-spaced, and with wide 
margins. The author should always retain a 
carbon copy of material submitted. Every 
article should contain a summary of the 
contents. The Concise Oxford Dictionary 
will be followed for spelling. Dorland’s Am­
erican Medical Dictionary will be followed 
for scientific terminology. The Editorial 
Board reserves the right to make the usual 
editorial changes in manuscripts, includ­
ing such changes as are necessary to en­
sure correctness of grammar and spelling, 
clarification of obscurities or conformity 
with the style of the Canadian Journal of 
Surgery. In no case will major changes be 
made without prior consultation with the 
author. Authors will receive galley proofs 
of articles before publication, and are asked 
to confine alterations of such proofs to a 
minimum.
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Reprints may be ordered on a form which 
will be supplied with galley proofs. It is 
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order: the author’s name and initials in capi­
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x 8". Prints of radiographs are required 
and not the originals. The magnification of 
photomicrographs must always be given. 
Photographs must not be written on or 
typed on. An identifying legend may be 
attached to the back. Patients must not be 
recognizable in illustrations, unless the 
written consent of the subject for publica­
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grams should be drawn in India ink on 
suitable white paper. Lettering should be 
sufficiently large that after reduction to 
fit the size of the Journal page it can still 
be read. Legends to all illustrations should 
be typed separately from the text and sub­
mitted on a separate sheet of paper. Illustra­
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tributors are at full liberty to submit 
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formative summary of not more than 300 
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which he has submitted the article. For 
example, an article in English must carry 
an English summary and may, if the author 
wishes, carry a more detailed summary in 
French.
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The Royal College o f Physicians 
a n d  Surgeons o f C anada
N E W S L E T T E R
EXAMINATIONS IN O BSTETRICS AND 
GYNECOLOGY
For a number of years, the Royal College 
has offered examinations leading to Certifica­
tion in the separate specialties of Obstetrics 
and Gynecology in addition to the Certifica­
tion and Fellowship examinations in the com­
bined specialty of Obstetrics and Gynecology.
The Council of the College has now ap­
proved the discontinuation of the Certification 
examinations in the separate branches of the 
specialty after 1966. Physicians planning to 
embark upon specialty training in obstetrics 
and/or gynecology should take note of the fact 
that commencing in 1967, there will be Fel­
lowship and Certification examinations only in 
the combined specialty of obstetrics and gyne­
cology.
ESTABLISHM ENT OF TRAFFIC INJURY 
RESEARCH FOUNDATION
Over the past two years, the College has 
been actively associated with representatives 
of a number of national medical and lay or­
ganizations set up to study the problem of 
motor vehicle accident control and the medical 
aspects of traffic accidents. Other organizations 
and agencies represented on this Joint Com­
mittee on Traffic Accidents have been the 
Canadian Medical Association, the College of 
General Practice of Canada, the Canadian 
Public Health Association, the Department of 
National Health and Welfare, the Medical Re­
search Council, the Defence Research Board 
and the Canadian Forces Medical Services, the 
Canadian Automobile Association, the Cana­
dian Highway Safety Council, the Canadian 
Bar Association and the Alcoholism and Drug 
Addiction Research Foundation.
Arising out of the studies and deliberations 
of this Joint Committee has come a recom­
mendation for the establishment of a per­
manent organization to stimulate and co­
ordinate research on the medical aspects of the 
traffic accident problem. The Council has en­
dorsed this recommendation and has desig­
nated Dr. Kenneth E. G. Wilson of Ottawa, 
who represented the College on the Joint
Committee, to serve as its representative on 
the Board of Directors of the new Traffic In­
jury Research Foundation, application for the 
incorporation of which has now been made. 
To assist the new organization in its initial de­
velopment stage, the Department of National 
Health and Welfare has offered the services 
of a medical officer to act as Executive Secre­
tary of the Foundation and the Royal College 
has offered rent-free space in the College 
headquarters building for a period of one year.
In welcoming the formation of this new 
body and in giving active and tangible sup­
port in its initial development, the College 
Committee on Trauma believes that the new 
organization will have an important role to 
play both in assisting with the development 
of realistic medical and fitness standards for 
motor vehicle drivers and in the study and 
promotion of improved methods for the emer­
gency treatment and management of traffic ac­
cident victims.
RECIPROCITY W ITH ROYAL C O LLEG E 
OF SURGEONS OF ENGLAND IN 
BASIC SCIENCE EXAMINATION IN 
GENERAL SURGERY
Agreement has been reached between the 
Council of this College and the Council of the 
Royal College of Surgeons of England where­
by candidates for the Fellowship examination 
of this College in General Surgery who possess 
the Fellowship of the Royal College of Sur­
geons of England in General Surgery will be 
exempted from the written basic science paper 
in General Surgery (Paper No. 3). Recipro­
cally, candidates who possess the Fellowship 
of this College in General Surgery and who 
may wish to take the Fellowship examination 
of the Royal College of Surgeons of England 
will not be required to take the primary exam­
ination of that College.
This limited reciprocity in the basic science 
portion of the Fellowship examinations in Gen­
eral Surgery of the two Colleges applies only 
to the written basic science examination and 
candidates will continue to be examined in 
basic sciences at the oral portion of the exam­
inations.
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1964 ANNUAL MEETING
Dr. W. G. Bigelow of Toronto has accepted 
an invitation to give the Royal College Lec­
ture in Surgery at the 1964 Annual Meeting in 
Quebec City, which will be held from January 
16 to 18, 1964. The Royal College Lecturer in 
Medicine at the same meeting will be Profes­
sor L. J. Witts, Nuffield Professor of Medicine 
at Oxford, on whom will be conferred an Hon­
orary Fellowship in the College. Mr. E. E. 
Poole, Edmonton businessman who contrib­
uted to the support of a Lecture in Obstetrics 
and Gynecology at the 1963 Annual Meeting, 
has kindly consented to the use of the residue 
of his grant for the support of a similar lecture 
at the 1964 meeting. Dr. Duncan E. Reid, 
William Lambert Richardson Professor of Ob­
stetrics and Head of the Department of 
Obstetrics at Harvard University, has accepted 
the invitation to deliver the E. E. Poole Lec­
ture.
Attention is drawn to the invitation on this 
page to all certificated specialists of the 
College to attend the 1964 Annual Meeting.
Dr. Donald R. Webster, a member of Coun­
cil and of the Executive Committee, was desig­
nated to represent the College at the Annual 
Meeting of the Council of International Fed­
eration of Surgical Colleges which was held 
in Rome from September 16 to 18, 1963.
Dr. Walter C. MacKenzie, Vice-President 
for the Division of Surgeiy, will act as the 
official representative of the College at the
Clinical Congress of the American College of 
Surgeons in San Francisco from October 30 to 
November 2, 1963.
W. G ordon B e a t t ie , F.R.C.S.[C], 
Honorary Assistant Secretary.
INVITATION TO CERTIFICATED 
SPECIALISTS OF THE ROYAL 
COLLEGE OF PHYSICIANS AND 
SURGEONS OF CANADA TO ATTEND 
THE 1964 ANNUAL MEETING OF THE 
COLLEGE
The Council of the College is pleased to 
extend an invitation to all certificated special­
ists of The Royal College of Physicians and 
Surgeons of Canada to attend the 1964 An­
nual Meeting, which will be held at the Cha­
teau Frontenac in Quebec City on Thursday, 
Friday and Saturday, January 16, 17 and 18, 
1964.'
Certificated specialists desiring to attend the 
Annual Meeting should complete and return 
as soon as possible the registration applica­
tion form below, accompanied by cheque or 
money order in payment of the registration fee 
of $15.00.
Certificated specialists who have registered 
in advance will be sent a copy of the scientific 
program and other information about the 
meeting. They will be entitled to attend all of 
the scientific sessions and other functions, ex­
cept the Annual Business Meeting, and will 
be accorded the privilege of the floor for dis­
cussion of scientific papers.
The Secretary,
The Royal College of Physicians and Surgeons of Canada,
74 Stanley Avenue,
Ottawa 2, Ontario.
I desire to register to attend the Scientific Sessions of the Annual Meeting of 
The Royal College of Physicians and Surgeons of Canada to be held at the Chateau 
Frontenac, Quebec City, January 16, 17 and 18, 1964.
Enclosed is a cheque/money order in the amount of $15.00 in payment of the 
Registration Fee.
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DR. DONALD C. BALFOUR. AN APPRECIATION
Dr. D. C. Balfour
On July 25, 1963, the death of Dr. Donald C. Balfour of the Mayo Clinic brought to an 
end one of the most distinguished surgical careers of this century. Dr. Balfour was born in Canada and proud of it, and as he went on to win the respect and devotion of the medi­cal profession all over the world, he always remembered his native land with affection and invariably went out of his way to befriend Canadians who came to the Mayo Clinic, either to visit for a short time or to spend a longer period in graduate study.For those young Canadians trained in the 
various clinical fields of the Mayo Clinic, a Sunday evening in the Balfour home, with the gracious hospitality of the late Carrie Mayo 
Balfour and her husband, an excellent Sunday supper ending up with a singsong around the 
organ with Doctor Balfour presiding, was an event to be remembered and cherished.
Of the many attributes that endeared him to colleagues everywhere, the one that made the deepest impression on most of us was the fact that he rarely spoke of the surgery that went on when he was pioneering in the field of gastrointestinal surgery and making the many contributions for which he is famous. He al­ways demonstrated an intense interest in cur­rent problems and what the future held for the medical profession and science in medicine 
as a whole.
There are many people all over the world for whom the name Balfour is synonymous with the Mayo Clinic. They have come under his charm, they have accepted his hospitality and his many gracious acts of kindness, think­ing all the while how fortunate the patients 
were who were under his care when he was active in surgery. They knew how particularly 
fortunate those graduate trainees in surgery were to have learned surgery and about life and people at the bedside and in the operat­ing-room with this great man.Much will be written about his distin­guished contributions as a diagnostician and as a beautiful surgical operator, and we may well do justice to these; but no one will ever 
do justice to this humble, modest man when attempting to describe his character, his phil­osophy, his courage, his sympathetic interest in all: these are the things that made a deep im­pression on a great number of young physi­cians who were privileged to know him at the Mavo Foundation and to bring to him their problems.He was a general surgeon in the true sense of the word with an interest in many fields. He devised many instruments that we are still using, and we will always be indebted to him for his multiple contributions, particularly in the field of the stomach and duodenum.
Dr. Balfour’s academic achievements in­cluded membership on the Graduate Training Committee at the Mayo Clinic, a professorship in Surgery in the Mayo Foundation from 1923 
to 1947, chief of a division at the Mayo Foun­dation from 1923 to 1935, and director of the Mayo Foundation from 1937 to 1947.
Dr. Balfour was the recipient of many hon­ours from his own country in recognition of his services to the Army and Navy. From for­eign nations he was awarded the Cross of the 
Knight Commander of the Royal Order of the Crown of Italy and the insignia of Commander of the Order of Merit of the Republic of Chile. He held honorary fellowships in the 
Royal College of Surgeons of England, of Ed­inburgh, of Australasia, and of our own Royal College in Canada. McMaster, Northwestern, and Western Ontario Universities conferred upon him the honorary degree of Doctor of Science, and the University of Toronto and Carleton and St. Olaf Colleges awarded him the honorary degree of Doctor of Law. He was an honorary fellow of the Association of Surgeons of Great Britain and Ireland, the
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Royal Society of Medicine, the American Gas­
troenterological Association, and the National 
Academy of Medicine of France. Northwest­
ern University presented him with its Centen­
nial Award in 1951, and in 1957 the Medical 
Alumni Association of the University of Tor­
onto made him an honorary life member of 
that organization. He held office in all the dis­
tinguished surgical societies of the United 
States.
He was honoured by the University of Tor­
onto by the establishment of the Donald 
Church Balfour Lecture and by the Mayo 
Clinic by the establishment of the Balfour Ed­
ucational Fund; in the Mayo Foundation 
House, where many distinguished persons and 
medical societies from the United States and 
abroad have met and discussed problems in 
the clinical fields of medicine, Balfour Hall is 
one of the most impressive tributes to his 
memory. In I960, the Donald Church Balfour 
Visiting Professorship was established by the 
Medical Graduate Committee of the Mayo 
Foundation. By this means leading authorities
in medicine and surgery are invited to become 
visiting professors at the Mayo Foundation for 
a few days, and they receive their appoint­
ments from the Board of Regents of the Uni­
versity of Minnesota.
After retirement, Doctor Balfour continued 
his interests in surgery of the present and of 
the future and, in addition, took a tremendous 
interest in community activities, particularly in 
musical circles. Saddened by the death of his 
beloved Carrie and confined to Rochester in 
recent years through multiple bouts of illness, 
he never for a minute lost his indomitable 
spirit or his interest in people.
Donald Balfour was a good man in every 
sense of the word. It seemed to those who 
knew him that he would go on forever, and to 
many, visits to Rochester, Minnesota, and to 
the Mayo Clinic will never be the same with­
out his cheerful smile, his firm hand clasp, and 
his genuine interest in their activities. We will 
all feel that we have tried to live better lives 
because we have known him, and he expected 
us to. W a l t e r  C. M a c k e n z ie
FORTHCOMING MEETINGS
AMERICAN COLLEGE OF SURGEONS
G olden Anniversary Meeting
The Annual Clinical Congress of the Ameri­
can College of Surgeons will be held during 
the College’s semicentennial year in San Fran­
cisco from October 28 to November 1, 1963. 
More than 11,000 Fellows of the College and 
guests from all over the world will gather at 
this Golden Anniversary Meeting.
The five-day program will include 258 re­
search reports, 10 postgraduate courses, 42 
panels in general and specialty fields, 21 cine 
clinics, 57 medical films, 12 operative telecasts 
and 329 exhibits.
Dr. Loyal Davis of Chicago, President 
of the College, will preside at the 50th 
anniversary ceremonies on the opening 
morning. Major addresses during the week 
will include the Scudder Oration on Trauma 
by Dr. Edwin F. Cave, Harvard Medical 
School; the Baxter Lecture in the field of 
parenteral therapy by Dr. Frederic Crosby 
Bartter, National Heart Institute; the Martin 
Memorial Lecture, which commemorates Dr.
Franklin H. Martin, the College founder, by 
General Lauris Norstad, retired NATO com­
mander; and on the evening of October 31 the 
incoming presidential address by Dr. J. Engle- 
bert Dunphy, professor and chairman, depart­
ment of surgery, University of Oregon Medi­
cal School. On this evening also approximately 
1050 initiates will become Fellows of the Col­
lege and Honorary Fellowships will be 
awarded. On the same afternoon the Dis­
tinguished Service Award will be named.
1964 Sectional Meetings
The following sectional meetings of the 
American College of Surgeons will be held in 
1964: January 27-29: Lord Baltimore Hotel, 
Baltimore, Md. February 17-19: Denver Hil­
ton Hotel, Denver, Colo. M arch 16-19: Annual 
four-day meeting for surgeons and graduate 
nurses, Roosevelt and Jung Hotels and auditor­
iums of Charity Hospital, Louisiana State Uni­
versity and Tulane University, New Orleans, 
La. O ctober 5-9: 50th Annual Clinical Con­
gress, Chicago, 111.
For further enquiries, write to Dr. Samuel 
J. Harbison, Secretary, 55 East Erie Street, 
Chicago 11, 111., U.S.A.
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THE PROVINCE OF QUEBEC SOCIETY 
OF ORTHOPAEDICS AND 
TRAUMATOLOGY
The Province of Quebec Society of Ortho­
paedics and Traumatology has announced the 
following agenda for its meetings during the 
1963-1964 season: O ctober 12, 1963— Royal 
Victoria Hospital, Montreal; N ovem ber 16, 
1963— Quebec City (conjoint meeting with 
l’Association des medecins de langue frangaise 
du Canada); D ecem ber 14, 1963— Hotel- 
Dieu, Montreal; February 15, 1964— Jewish 
General Hospital, Montreal; March 14, 1964  
— The Montreal General Hospital and Hopital 
Maisonneuve, Montreal (Fracture day).
Additional special meetings will be held as 
opportune.
NOTICES
CHANGEMENT AU CONSEIL 
DE REDACTION
Le Conseil de Redaction du Journal cana- 
dien  d e  chirurgie annonce avec regret la re- 
traite du Docteur Francois Roy, du Conseil, 
qui fut un membre superieur et qui a fidele- 
ment rendu service au Journal depuis son in­
stitution en octobre 1957.
Le Docteur Wilfrid-M. Caron son successeur 
en tant que Professeur de chirurgie a l’Uni- 
versite Laval a aimablement consenti a 
remplacer le Docteur Roy comme membre 
du Conseil de Redaction. Avec l’anticipation 
d’une longue et profitable entente mutuelle, le 
Conseil souhaite la bienvenue au Docteur 
Caron.
CHANGE ON THE EDITORIAL BOARD
The Editorial Board of the Canadian Jour­
nal o f Surgery announces with regret the re­
tirement from the Board of Dr. Francois Roy, 
who was a charter member and has served 
faithfully since the Journal’s inception in Oc­
tober 1957.
His successor as Professor of Surgery at 
Laval University, Dr. Wilfrid-M. Caron, has 
kindly consented to replace Dr. Roy as a 
member of the Editorial Board. With the an­
ticipation of a long and mutually profitable 
association, the Board welcomes Dr. Caron to 
membership in its ranks.
NATIONAL CANCER IN STITU TE O F 
CANADA-RESEARCH GRANTS
The National Cancer Institute of Canada 
offers financial support for new as well as 
established worthy research projects which 
may be related to a furthering of general 
knowledge concerning cancer. Such grants are 
made to individuals with research experience 
for the purchase and maintenance of animals, 
for expendable supplies and limited equipment, 
and for the payment of technical and research 
assistants.
Certain expenses incurred by travelling for 
scientific purposes are considered separately 
and requests for such should be submitted to 
the Executive Director. In general, such tra­
velling grants will be made for the purpose 
of presenting a paper at a scientific meeting 
or of learning a new technique in cancer re­
search.
Research grants commence on April 1 and 
terminate on March 31. Application forms may 
be obtained from the Institute and six copies 
should be submitted by December 15. They 
should always be completed in a detailed 
manner so that the referees may make a com­
prehensive appraisal of the project or its pro­
gress and the intended use of the research 
grant.
Copies of the regulations concerning Re­
search Fellowships may be obtained from and 
all communications addressed to the National 
Cancer Institute of Canada, 790 Bay Street, 
Toronto 2, Ont.
W ALTER W. W RIGHT L EC TU R E
The Sixth Walter W. Wright Lecture, under 
the joint sponsorship of the Department of 
Ophthalmology, University of Toronto Faculty 
of Medicine and the Academy of Medicine 
(Section of Ophthalmology), will be given by 
Dr. Derrick Vail, Professor and Chairman, 
Department of Ophthalmology, Northwestern 
University, Chicago, 111., in the Main Audi­
torium of the Toronto General Hospital on 
Friday, November 29, at 3 :30 p.m. His sub­
ject will be “The Loss of Vitreous after Catar­
act Extraction”.
The Alumni of the Department of Oph­
thalmology of the University of Toronto will 
hold their Fourth Annual Clinical Convention 
before the lecture.
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(See also pages 445, 455, 469, 483, 488, 498 and 515)
THE HEMORRHAGIC DISORDERS. 2nd ed.
Mario Stefanini and William Dameshek. 614
pp. Illust. Grune & Stratton, Inc., New York:
The Ryerson Press, Toronto, 1962. $23.75.
It is disturbing to have to record that the 
surgeon, historically the oracle with respect 
to the subject of blood coagulation and hemor­
rhagic disorders, has, by default, relinquished 
this position to the internist in the role of the 
hematologist. Doubtless the explosive increase 
in knowledge in this field and the confusion 
of terminology which here reaches its zenith 
has convinced many that this is an area for 
the superspecialist. However, since most sur­
geons secretly resent their exclusion from the 
hematological elite they will most certainly 
welcome this volume. Prepared by two emin­
ent authorities, this book will put at the sur­
geon’s disposal, in some 500 pages (exclusive 
of the voluminous bibliography), virtually 
everything that is known in the field of 
hemorrhagic disorders up to the present day.
Logically, the first section of the book deals 
in depth with the normal hemostatic process 
and is followed by a detailed but readable ex­
position of the various hemorrhagic disorders 
carefully classified so as to bring some order 
to the existing nosological chaos. Where basic 
anatomicopathological, physiological and bio­
chemical knowledge is available and assists 
in the understanding of hematological phe­
nomena, it is liberally and clearly provided. 
Many tables, graphs, photographs and micro- 
photographs supplement the text and, in addi­
tion, many colour plates have been included, 
most of which have been carefully selected to 
illustrate lesions which would lose much in 
black and white reproduction. Until one rec­
ognizes the pattern of grouping various col­
oured illustrations on a single page, it appears, 
at first sight, that certain illustrations 
have been omitted. This is in no way a seri­
ous criticism but it might be helnful in future 
editions, for the benefit of those using the 
volume for reference purposes as distinct from 
those who read it in toto, to indicate the fac­
ing page when referring to a coloured plate.
The volume concludes with a verv useful 
section on techniques in the study of hemor­
rhagic disorders, an addendum of significant 
advances presumably reported between the 
writing of the text and its publication, and a 
bibliography of the 1651 articles to which 
reference has been made.
While probably few surgeons will read this 
volume from cover to cover, a major portion 
of it contains a wealth of information that is 
indispensable to the rational practice of sur­
gery todav. As well it constitutes a repository 
of virtually everything in the field of hemor­
rhagic disorders to which reference may, not 
infrequently, be necessary. The volume can 
be highly recommended.
METHOTREXATE IN THE TREATMENT OF 
CANCER. Report of the Proceedings of a Sym­
posium at the Royal Society of Medicine, 18 
September, 1961, sponsored by Lederle Labora­
tories, a Division of Cyanamid of Great Britain 
Ltd. 80 pp. Illust. Chairman: Prof. F. Bergel. 
Edited by Ruth Porter and Eve Wiltshavv. John 
Wright & Sons Ltd., Bristol; The Macmillan 
Company of Canada Limited, Toronto, 1962. 
$5.85.
The folic-acid antagonists were the first anti­
metabolites used in cancer chemotherapy. 
Since 1948 considerable experience has been 
accumulated experimentally and clinically in 
the use of these drugs, especially 4 amino- 
methylpteroylglutamic acid (Methotrexate), 
which has been the most effective of this 
group as an antineoplastic agent. The mono­
graph reviewed here is the published report 
of the symposium held in September 1961 at 
the Royal Society of Medicine, London, at 
which a group of research workers and clin­
icians, mostly British, met to pool their ex­
perience with this drug.
The biochemistry and pharmacology of 
antifolic-acid agents are presented, and of 
particular interest are the studies of rates of 
absorption, showing the great variability in 
absorption of orally administered drugs and 
the resulting individual variation in effect. 
Also brought out is the importance of pro­
longed exposure as a factor in drug effect 
when antimetabolites are being used, especial­
ly when given continuously as in intra­
arterial therapy. The techniques of intra­
arterial regional therapy and intrathecal 
administration for central nervous system 
leukemia are discussed. The clinical papers 
present experience with Methotrexate in a 
variety of tumours, but the main interest cen­
tres around intra-arterial therapy in head and 
neck cancer, systemic therapy in leukemia 
and choriocarcinoma.
The numbers of cases presented are gen­
erally not large, and some studies were poor­
ly controlled, thus few conclusions regarding 
actual usefulness of the drug could be reached. 
There are better reports in the literature since 
1961 regarding treatment of specific tumours. 
The book is of interest in that it traces the 
growth of antimetabolic chemotherapy, and in 
one package presents biochemical, experimen­
tal and clinical data, which would be of value 
to anyone undertaking the use of these drugs 
clinically.
(Continued on page 524)
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GYPSONA.
You can put a cast on a little boy’s arm but not on his energy.
That's why Archie's cast is LPL Gypsona—a cast with a very 
short green phase but having high green strength. The risk of 
breakdown is greatly reduced. Because of Gypsona's low-plaster- 
loss, the plaster ends up in the cast, not in the bucket or on the 
floor. Before he's through, Archie's cast will collect mud, jam, 
autographs and receive the occasional jolt, but when it’s remov­
ed, the arm will be sound and Archie O’Mara will ride on.
4  S M I T H  & N E P H E W ,  L I M I T E D
*\ !  2 1 0 0  -  5 2 n d  A V E . ,  L A  C H I N E ,  Q U E .
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ILIOPSOAS. Development of Anomalies in Man. 
Arthur A. Michele. 550 pp. Illust. Charles C 
Thomas, Springfield, III.; The Ryerson Press, 
Toronto, 1962. $28.25.
The author theorizes in an interesting manner 
— unfortunately without proof— on the forces 
exerted by the iliopsoas on the hip and spine, 
as the result of man’s change from the quadri- 
ped to the biped gait. His concepts on the role 
of this muscle in the production of congenital 
dislocation of the hip, and Legg-Perthes dis­
ease are of interest. His theories as to its role 
in the production of deformities in slipped 
femoral epiphysis and scoliosis are intriguing, 
as also are his views on the significance of this 
muscle on the perpetuation of pain in degen­
erative arthritis of the hip.
However, he rides his hobby-horse hard and 
never spares the whip. With evangelical fer­
vour, as he denounces the evil villain, he 
ascribes to the iliopsoas a role in many of 
human ills, and stretches the credulity of his 
reader to the limit when he suggests we look 
at the iliopsoas as a factor in the etiology of 
peripheral vascular disease, nephroptosis, dia­
phragmatic hernia, dysmenorrhea, etc.
Nevertheless, Dr. Michele’s views would 
have made an interesting monograph. How­
ever, the monograph has been expanded to 
book size (550 pages) by the inclusion of 
chapters on the development and structure of 
bone, on anthropology, on the physical prop­
erties of the bony skeleton, on clinical de­
scriptions of diseases (including 93 pages on 
congenital dislocation of the hip), and on op­
erative techniques relating to topics having 
only the remotest association with the ilio­
psoas, such as Moore arthroplasty and nailing 
of fractures of the femoral neck.
Unfortunately these diversions, which con­
stitute more than half of the book, do not 
offer any new information, in fact less than 
other standard texts on orthopedics.
It is difficult to avoid the conclusion that a 
much shorter book chiefly confined to a disser­
tation on the iliopsoas would have been more 
useful and certainly more easily read.
BUERGER’S DISEASE. A Follow-Up Study of 
World War II  Army Cases. Michael E. De 
Bakey and Bernard M. Cohen. 143 pp. Illust. 
Charles C Thomas, Springfield, 111.; Ryerson 
Press, Toronto, 1963. $9.25.
This book is an exhaustive statistical analysis 
of 1066 cases of Buerger’s disease diagnosed 
in the United States Army from 1942 to 1948. 
The authors tackle the obvious first hurdle of 
establishing the validity of diagnosis by setting 
up five classes for the evaluation of the diag­
nosis. In the first class the diagnosis is con­
sidered unequivocal and the other classes pro­
gressively less likely.
The first half of the book, which contains 
numerous statistical tables, is followed by a 
section of comment on this information and an 
interesting final summary chapter, in which 
the pertinent problems of relationship to 
atherosclerosis, age, smoking and nationality
are discussed in a forthright manner against 
this background of solid information.
Although the senior author states that he has 
joined those “who challenge the concept of 
Buerger’s disease as a distinct entity” on the 
basis of pathology and arteriographic study, he 
demonstrates his admitted unsureness by later- 
stating that “no matter what may be the 
etiology and the nature, extent, and location 
of the pathology, the clinical characterization 
of the disease is well defined and permits cer­
tain classifications to be made that appear 
reasonably valid”. Certainly the figures emerg­
ing from this study would justify the concept 
of Buerger’s disease as a separate entity.
The book represents an intelligent and pro­
ductive study of a controversial condition, and 
is recommended for student and specialist.
ACUTE HEAD INJURY. 2nd ed. Joseph P. Evans.
159 pp. Illust. Charles C Thomas, Springfield,
III.; The Ryerson Press, Toronto, 1963. $7.25.
The second edition of this monograph appears 
13 years after the first, and includes the gen­
erally accepted changes in thinking about, 
and the management of, head injuries. How­
ever, it does not “offer a simple and concise 
presentation to students and to the surgeon 
occasionally responsible for treating the pa­
tient suffering head injury”. It is a scholarly 
essay written in a quaint but verbose style —  
“The supervening period of clarity rather 
quickly thereafter becomes adumbrated and 
drowsiness and eventually coma follow, which 
loss of consciousness is one of the classical 
signs of cerebral compression carried over, no 
doubt, into Trotter’s third stage of capillary 
anemia” (p. 4 6 )— which tends to distract the 
reader and add unnecessarily to the length of 
the work. The presentation is divided reason­
ably into lesions affecting the scalp, the skull, 
intracranial hemorrhages, and cerebral trauma, 
and each is given space according to its rela­
tive importance. Chapter 7 on the general 
management of head injuries is followed by 
an incomplete repetition in Chanter 8 which 
seems to be redundant. With most of what 
the author says one cannot fail to agree. How­
ever objection must be made to the elaborate 
technique recommended for the treatment of 
scalp lacerations, and the perpetuation of the 
myth that wide debridement of scalp lacera­
tions is usually essential. The giving of one and 
a half pages to a discussion of the use of 
atropine in head injuries is neither practical 
for a volume of this size nor balanced from 
the students’ view-point by a discussion of 
other neurotropic (and frequently more useful) 
agents. More space could have been given to 
the management of the commonest clinical en­
tity, the closed head injury, with emphasis on 
the signs and symptoms which indicate deteri­
oration and require urgent action.
This book should prove useful for the Fel­
lowship candidate in general or orthopedic 
surgery because of the inclusion of large help- 
ings of the basic physiology and pathology of 
head injuries.
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N O W .-.ease of control 
combines with safety features 
in oral inhalation anaesthesia 
with
(Methoxyflurane, Abbott)
A halogenated ethyl methyl ether by the makers of Pentothal*, 
Penthrane equals any other agent in providing full surgical depths of 
anaesthesia —  and adds a bonus of safety features. Among its many 
advantages are:
1. Stable cardiovascularfunction. 3. Excellent muscle relaxation.
2. Marked analgesic properties. 4. Freedom from explosion hazard.
For literature, address Professional Services, Abbott Laboratories 
Limited, P.O. Box 6150, Montreal.
»
A B B O T T  L A B O R A T O R I E S  L I M I T E D
Montreal • Toronto • Winnipeg • Vancouver
Pentothal —  Thiopental Sodium. Abbott 
♦Trade Mark Registered
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Books are acknowledged as received, but 
in some cases reviews will also be made 
in later issues.
Anatomie de l'Abdomen. (Petite Bassin ex- 
cepte). Vol. 1. Claude Couinaud. 398 pp. Must. 
G. Doin & Cie, Paris, 1963. 65 NF. $13.00 
(approx.).
Anatomie de l'Abdomen. (Petite Bassin ex- 
cepte). Vol. 2. Claude Couinaud. pp. 399-702. 
Must. G. Doin & Cie, Paris, 1963. 50 NF. $10.00 
(approx.).
Brain Function and Metabolic Disorders. The
Neurological Effects of Changes in Hydrogen Ion 
Concentration. Barry Wyke. 242 pp. Must. Butter- 
worth & Co. (Canada) Ltd., Toronto, 1963. $11.25.
The British Medical Dictionary. Edited by Sir 
Arthur Salusbury MacNalty. 1682 pp. The Caxton 
Publishing Co. Ltd., London; J. B. Lippincott 
Company of Canada Ltd., Montreal, 1963. $20.00.
Broken Long Bone. Its Bionomics and Man. 
Robert T. McElvenny, with illustrations and addi­
tions by Ned Murray Grove. 292 pp. Must. 
Charles C Thomas, Springfield, 111.; The Ryerson 
Press, Toronto, 1963. $13.80.
Le Cancer de L ’CEsophage (Diagnostic et Traite- 
inent). G. Candardjis, Ch. Debray, J.-L . Lortat- 
Jacob, R. Megevand, B. Pierquin, J.-C. Rudler, 
F. Saegesser, P. Veraguth, H. YVelti. i8 0  pp. Must. 
Masson & Cie, Paris, 1963. 35 NF. $7.00 (approx.).
J .  E. HANGER OF CANADA Limited
Head O ffice  estab lished  1861 
38 Camden Street, TORONTO 
Phone EM. 4-5797
Compendium of Emergencies. Edited by II. 
Gardiner-Hill. 328 pp. Butterworth & Co. (Can­
ada) Ltd., Toronto, 1963. $12.50.
Electrical Anesthesia. Robert H. Smith. 54 pp. 
Must. Charles C Thomas, Springfield, 111.; The 
Ryerson Press, Toronto, 1963. $5.40.
The Incubation Period of Coronary Thrombosis.
G. R. Osborn, with a chapter by R. F. Davis. 190 
pp. Must. Butterworth & Co. (Canada) Ltd., Tor­
onto, 1963. $12.50.
Indications for Open-Heart Surgery. Risks and 
Results. Dryden P. Morse. 213 pp. Must. Charles 
C Thomas, Springfield, 111.; The Ryerson Press, 
Toronto, 1963. $9.50.
Medicine and the State. Matthew J. Lynch 
and Stanley S. Raphael. 449 pp. Charles C 
Thomas, Springfield, 111.; The Ryerson Press, Tor­
onto, 1963. $11.60.
Le Mesentere. Sous la direction de Guy Albot 
et Felix Poilleux. 160 pp. Must. Masson & Cie, 
Paris, 1963. 50 NF. $10.00 (approx.).
Ophthalmic Plastic Surgery. 3rd ed. Sid­
ney A. Fox. 493 pp. Must. Grune & Stratton, 
New York; The Ryerson Press, Toronto, 196.3. 
$21.50.
Orthopedic Appliances. The Principles and Prac­
tice of Brace Construction. 2nd ed. Henry H. Jor­
dan. 201 pp. Must. Charles C Thomas, Spring- 
field, 111.; The Ryerson Press, Toronto, 1963. 
$19.70.
Precis de Semeiologie Chirugicale Elementaire.
3rd ed. Yves Bourde, Robert Devin et Christian 
Bourde. 646 pp. Must. G. Doin & Cie, Paris, 1962. 
65 NF. $13.00 (approx.).
Progress in Medical Laboratory Technique—2. 
F. J. Baker. 191 pp. Must. Butterworth & Co. 
(Canada) Ltd., Toronto, 1963. $8.75.
Radiation and Radiomimetic Chemicals. L. A.
Elson. Cancer Monograph Series. Consultant Ed­
itor: R. W. Raven. 124 pp. Must. Butterworth & 
Co. (Canada) Ltd., Toronto, 1963. $5.75.
Results of Surgery for Peptic Ulcer (A Co­
operative Study by Twelve Veterans Administra­
tion Hospitals). Edited by R. W. Postlethwait. 
Associate Editor: James C. Thoroughman. Fore­
word by Lester R. Dragstedt. 308 pp. Must. W. 
B. Saunders Company, Philadelphia; McAinsh & 
Co. Ltd., Toronto and Vancouver, 1963. $8.50.
Selected Papers. Sir Harry Platt. 186 pp. Must. 
E. & S. Livingstone Ltd., Edinburgh and Lon­
don; The Macmillan Company of Canada Limited, 
Toronto, 1963. $4.50.
Wiederherstellende und Plastische Chirurgie. 
Ein Atlas-Manual fur die Praxis. Band I. Allge- 
meiner Tel—Gliedmassen. Heinz Gelbke, mit einem 
Beitrag von Jurgen Stoffregen. 311 pp. Must. 
George Thieme Verlag, Stuttgart, W. Germany; 
Intercontinental Medical Book Corporation, New 
York 16, N.Y., 1963. DM.108. $29.50 (approx.)
